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ADVERTISEMENT. 



Two circumstances have induced to the issue of this 
little publication — firsts the demand for the Rev. Mr. 
Greene's * Pupa Digging/ now out of print ; and, 
secondly, the incessant inquiries I have received froni 
readers of the * Insect Hunters ' for instructions how to 
collect and preserve insects. 

Mr. Greene, at my express desire, has most kindly 
undertaken the task of authorship : like myself, he is 
well aware of the great want of such a work among 
beginners, to whom these pages are especially addressed. 

In addition, I have only to say that Mr. Greene has 
no pecuniary interest in this literary venture. 



Edward. Newman. 
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ERRATUM. 

At the bottom of page 88 insert these words : — 
laurel-leaves, and bruise them with a hammer to nearly 
At the top of page 90 omit the same words. 

untn I read, with, I trust, pardonable gratification, the 
following passage in an article addressed to the * Intel- 
ligencer,' p. 74 : — " Most of your readers will recollect 
a paper on digging for pupaB, which gave such an 
impetus to that mode of collecting." On reading this 
paragraph I forthwith determined that I would, if 
spared, write a few additional ohservations for the pages 
of the ' Zoologist,* in the hope that its readers might 
thereby be persuaded, in however slight a degree, to 
apply themselves with zeal to the only method by which 
their favourite study can be pursued during the long and 
dreary months of winter and early spring. I am the 
more induced to take this step, from the fact that I not 
unfrequently receive communications from my entomo- 
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logical friends and correspondents, making grievous 
complaints of their want of success ; some asking in- 
formation IBLS to the " modus operandi all inquiring, 
" What is the cause of my want of success ? " In 
reference to the first of these questions, some remarks 
will be found at the close of this paper ; in regard to 
the second, "What is the cause of my failure?" I 
answer, "Many causes doubtless combine to produce 
this undesirable result, such as want of experience, a 
sticky and clayey soil, unfavourable {i. e. wet) weather, 
&c. But T have no hesitation in expressing my firm 
conviction that, in nine cases out of ten, want of success 
proceeds from want of patience. A meets B. " Have 
you heard," inquires A, " of C's wonderfiil success in 
pupa digging ? He has taken dodonsea, Chaonia, Fagi, 
ocularis, and I don't know how many rare insects." 
" You don't say so," excitedly replies B ; " how is it 
done ? " ** Oh," replies A, " simply enough : take a 
common garden-trowel and a box lined with moss ; 
dig at the roots of any good sized tree, or tear off the 
moss, and the pupsB will tumble into your box ad libi- 
tum'' Enthusiastic Banishes home, seizes a trowel, 
procures a box large enough to hold all the pupae for 
miles round, and departs, buoyant with hope, upon his 
first pupa-digging excursion. " Let me see," he solilo- 
quises, " what shall I do with my surplus pupse ? Ah ! 
Mr. L. wants trepida ; well, he shall have two : and, if I 
remember rightly, Mr. S., who sent me so many insects 
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I did not possess, said he wanted ridens ; therefore he 
shall have three." While thus meditating a majestic 
oak strikes his eye. ** Lo ! " he exclaims, " the very tree 
for hoth species ! " Nervously, yet firmly, he grasps the 
trowel, and approaches the unconscious tree. Forthwith 
the trowel is inserted half a foot into the earth, and, by 
a prodigious muscular effort, a gigantic sod is turned up. 
Eagerly he gloats over and peers into the sod lying 
before him : nothing meets his eye but a writhing worm 
and a wriggling centipede. " Why, how is this ? here's 
nothing ! " With crushed hopes he is about to leave, 
when suddenly he remembers that he was directed to tap 
it gently, and then tear the roots asunder. The sod is 
tapped — ^an earwig ! the sod is discerpted — a woodlouse ! 
Perspiring with his exertions; with aching back he rises 
from his knees, looking rather foolish. (N.B. The dig- 
ger's feelings, at this crisis, are often additionally lace- 
rated by a small mob of boys, looking on with gaping 
mouths). He rises, I repeat, from his knees, takes up 
his huge box, and goes to a poplar : the same process — 
the same result. Then to a birch : ditto, ditto. This 
is too much ! Angry and disappointed, he hastens 
home, seizes a sheet of paper, and writes oflF to the 
author of ** that paper" on pupa digging, to ask, " What 
is the cause of my want of success ? " Partly, my friend, 
ignorance of the proper method of setting to work, but 
much more the want of patience and perseverance. I 
know nothing which requires a more constant and 
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vigorous exercise of these virtues than pupa digging. 
A total want of success is undoubtedly disheartening ; 
and accordingly, in the hope of encouraging despondent 
" diggers," I now append a list of insects, all of which 
have been taken by me in this way. Having this object 
in view, the commonest species are included, with a 
description of the tree, locality, time of appearance, &c. 
While this may prove uninteresting to the experienced, 
it will, I trust, be instructive to the beginner, for whom 
I write. Where no other locality is mentioned, Suflfolk 
is intended. As there appears to be a biennial change 
in our nomenclature, I have thought it best to adopt, as 
most generally known and used, Doubleday's * Syno- 
nymic List.' 

Thecla Eubi. A pupa of this insect was once found 
under moss on a log of wood. Bucks. 

Satyrus -^geria. I have several times met with the 
pupa of this butterfly, suspended from blades of grass, 
when digging at the roots of trees. It is a beautiful 
grass-green colour, and passes the winter in that state. 

-ffigeria apiformis. This insect, though I have not 
seen it on the wing, seems to swarm here, judging from 
the number of pupa-cases in the trunks of poplars. The 
larvsB of this and the allied species, as is well known, 
feed on the live wood of various trees. They are full fed 
towards the close of autumn, when they spin a leathery 
cocoon composed of the comminuted wood. They pass 
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the winter in the larva state, turning to puj^sB in April' 
which is the hest time to look for them. Their presence 
may be detected by the holes or galleries, which are 
about the thickness of an ordinary pipe-stalk. These 
holes will always be found on the trunks, near the 
ground. Sometimes the top of the pupa-case will be 
seen stopping up the hole. It must then be carefully 
cut out, remembering that the case is frequently two 
inches long. Occasionally, however, the cocoons are 
formed in or upon the dead bark collected about the 
roots of large poplars, when they may easily be secured. 
In either instance the operation requires very delicate 
handling. The cases must be kept damp. I will not 
venture to advise how this can best be done. jEgeria 
Bembeciformis may be found in the trunks of willovTs, 
though I have myself never done more than find the 
empty case. 

Smerinthus Tilise. Found commonly. Birch and elm. 
Prefers the narrow angles formed by the roots, getting 
in as far as possible. October, &c. 

Smerinthus Populi. Common. Various poplars; edges 
rather than the angles. October, &c. 

Smerinthus ocellatus. Scarce. Willows. October, &c. 

Euchelia Jacobese. This insect is, I believe, con- 
sidered very common, yet I never took more than one 
specimen in England : fSeur otherwise, however, in Ire- 
land, where it abounds, and I have taken the pupsB in 
boundless profusion under loose bark on wych elms ; of 
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course the Jarvse must have crawled up the trunks to 
form their cocoons, as they feed on the ragwort. I think 
it must be heal, as that plant is very common here, yet 
I have not seen the insect. 

Lithosia rubricoUis. In abundance under damp 
moss, decayed bark, &c. Chrysalis short and stout, en- 
closed in a delicate white web : should be occasionally 
damped. Fir, larch, oak, &;c. October, &c. 

Lithosia quadra. Occasionally. Spun up on palings 
in the neighbourhood of oak trees covered with lichens ; 
also, occasionally, in the crevices of the bark. End of 
June. 

Lithosia griseola. May be found under moss on 
lichen-bearing trees, preferring, however, poplars. June. 

Phragmatobia lubricipeda and Menthastri. Common. 
Spun up in loose rubbish collected about the roots of 
various trees. October, &c. It is perhaps almost un- 
necessary to say that the larvae do not feed on trees, but 
various low-growing plants. 

Phragmatobia mendica. Rarely. Under moss on trees 
bordering damp ditches. Gloucestershire. October, &c. 

Liparis monacha. This singular chrysalis may be 
found by examining the trunks of oaks, in the crevices 
of the bark of which tree it spins up. End of July. 

Orgyia pudibunda. The conspicuous yellow cocoon of 
this species is easily detected among loose rubbish col- 
lected about the roots of trees ; sometimes under loose 
bark. The larva is polyphagous, and consequently the 
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pupa may be found at various trees, preferring, I think, 
oak and elm. October, &xi. 

Orgyia CorylL Very plentifully under moss on beech ; 
generally at the roots, and not on the trunk. October, 
&c. Bucks. 

Eriogaster lanestris. I was much surprised at finding 
two pupce of this pretty insect at the roots of an elm : I 
thought it was exdusively a hawthorn-feeder, but there 
was no hawthorn at all near at hand. October, &c. 

Trichiura Cratsegi* The compact egg-shaped cocoon 
of this species I have once or twice met with at the roots 
of poplar, the larva having probably wandered from some 
neighbouring hawthorn. July. 

Poecilocampa Populi. This insect is found in various 
situations, and on various trees — ^ash, poplar, &c, : some- 
times it will be found firmly glued to the inside of a 
piece of loose bark or to the tree itself ; at others spun 
up tightly among decayed leaves, dead grass, &c. It 
ought to be among the early captures of the pupa digger, 
as it is common and not difficult to find. The cocoon is 
black. August and September. 

Platypt^ryx falcula. Where birch is common, exa- 
mine the leaves joined together, and you will not unfre- 
quently find the pupa of this species.. June, and again 
in September, &c. 

Platypteryx unguicula. Substituting beech for birch, 
the same remarks apply to this as to the preceding. 
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Cerura furcula. Under bark and on trunks of willow, 
occasionally. September, &c. 

Cerura bifida. Occasionally on trunks and under bark 
of poplars. September, &c. 

Cerura vinula. On trunks of poplar and willow. Sep- 
tember, &c. 

Cerura bicuspis. There can be no doubt that this 
insect occurs here. It has been taken several times in 
the neighbourhood of Burton-on-Trent I have found 
the cocoons — empty, I am sorry to say — here, on alder ; 
but as yet all my efibrts to find one from which the 
insect had not escaped have been fruitless. The vacant 
cocoons have been found almost invariably about foui 
feet from the ground, and on the north side of the tree. 
Very rarely the larva spins its cocoon on the wood, and 
not in the crevices or chinks. Of course they are much 
more easily detected in the former situation, but I do not 
remember to have seen it more than once. I feel sure it 
must be a rare species, as, though I have examined 
dozens of trees, I have not found more than ten or 
twelve empty cocoons. The directions which follow, for 
finding furcula and bifida, may perhaps be more useful 
to others than they have been to myself in finding 
bicuspis. It is also, I think, a good plan to scrape the 
trunk with the edge of the trowel. Alder, and birch ? 
September. 

In regard to the first two of these insects, the best 
way, I think, to find them is to draw the finger slowly 
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down the trunk, and carefully to examine the line thus 
formed and about an inch on each side of it ; they will 
generally be found at distances varying from one to 
three feet from the ground. You will almost invariably 
find vinula close to the ground. 

Stauropus Fagi. Once found between two decayed 
beech-leaves. Halton, Bucks. October. 

Petasia cassinea. One female at roots of elm. July. 
Gloucestershire. 

Ptilodontis palpina. Occasionally at poplars, but much 
more frequently at willows, especially when on the banks 
of ditches, streams, &c When in such situations, that 
side of the trunk which faces the stream is often clothed 
with grassy sods of loose, diy, friable earth : this is the 
place for palpina ; shake the sod well, and the cocoon, 
which is grayish and of weak consistency, will generally 
be found among the dry roots : it is easily distinguish- 
able from that of dictaea, being much smaller (i. e. the 
cocoon), and not so much mixed up with earth. End of 
September. 

Notodonta camelina. Very common under moss on 
various trees — beech, elm, &c.' A little experience will 
soon enable the beginner to detect it : the pupa is en- 
closed in a weak cocoon, and, imlike the other species 
in this genus, terminates in a single point or spike. Oc- 
tober, &c. 

Notodonta cucullina. Once found under moss on a 
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beech tree, having doubtless wandered from some neigh- 
bouring maple. October. Halton, Bucks. 

Notodonta dictssa. See remarks on palpina. This 
species forms a large cocoon, sometimes nearly the size 
of trepida. 

Notodonta dictsBoides. I have found the empty pupa- 
cases of this species at the roots of birch ? I put a note 
of interrogation, as, having never bred it, I am not sure. 

Notodonta dromedarius. The only pupee of this in- 
sect I ever found were in Ireland : they were all, nine in 
number, taken at the roots of an alder, and produced 
the variety commonly known, I beheve, by the name of 
perfiisca: they seem to me very diflferent from the 
English specimens of dromedarius. October. 

Notodonta ziczac. Barely, at roots of poplar. Octo- 
ber, &c. 

Notodonta trepida. This autumn T have succeeded 
in taking no less than seventeen of this fine insect : it 
appears to prefer a sandy soil, and does not seem so par- 
tial to comers as others of this genus. Oak. Septem- 
ber, &c, 

Notodonta dodonsea. During the present and pre- 
ceding autumns I have taken upwards of 300 pupse of 
this species, mixed with Chaonia, which is much rarer 
here, and goes down a full month earlier. Search as 
usual the dry friable sods collected in the comers, or the 
comers themselves vrithout any sod. The cocoon is 
sometimes attached to the tree, but more usually among 
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the roots : in either case great caution is necessary. It 
is a good plan, when you have pulled the sod out, to put 
your hand in and gently feel the trunk for any cocoons 
which may adhere to it. Not unfi*equently a sod will be 
found loosely attached to the trunk of the tree, and not 
among the roots. When this is the case, and the soil 
composing it is dry and friable, it is a favoured locality 
with larvae. By taking hold of the grass, and pulling 
gently, the sod can easily be removed, and the pupae will 
fall down, or, if spun up, will not uncommonly be found 
fixed to the trunk, or that part of the sod which lay 
against it. This observation is of general application. It 
is not easy to tell the difference between dodonsea and 
Ohaonia; but the latter is, I think, stouter, smoother 
and not so glossy. Oak. September, October, &c. 

Pygsera bucephala. Various trees. October, &c. 

Clostera curtula. Seven. It is well worthy of notice, 
in regard to this species, that the larva enters the pupa 
state on the tree ; I had imagined that it did so among 
dead leaves: this is not the case, at least not necessarily. 
When full fed it joins two leaves firmly together, and 
remains there till they fall off. I was not aware of this 
fact till the present autumn : this hint may, I hope, en- 
able others to obtain this apparently much-prized insect. 
I should add that they had not turned when I found 
them, but they never came out of the leaves. Various 
poplars (shrubs, best). October. 

B 
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Olostera redusa. Like the preceding, the pupa of 
this insect may he found occasionally spun up hetween 
two leaves on the Hying tree. Dwarf sallows, hest Sep- 
temher. 

Diloha ceruleocephala. The pupa may he taken (hy 
those who want it) under the hark on the trunks of old 
hawthorns, crah trees, &c. July and August. 

Semaphora PsL Common under hark on various trees, 
October, &c. 

Semaphora tridens. I have little douht that the pupa 
I am in the habit of taking under bark on hawthorns is 
this species, but as Psi also feeds on that tree, and it 
appears impossible to separate the two species, except by 
breeding them, I am unvolling to speak positively. Oo^ 
tober, &c. 

Acronycta megacephala. By no means uncommon 
under loose bark on poplars, occasionally on willows : it 
is not very easy to get at, as it enters into the smallest 
chinks. Break off every bit of loose bark with the point 
of the trowel, and the pupa-case, which, with the pupa, 
closely resembles that of Psi, will be found firmly glued 
to the surface. The cocoon is formed of decayed wood. 
October, &c, 

Acronycta Aceris. Five : all on oak, not sycamore, 
October, &c, 

Acronycta Ligustri. Abundant under moss on ash 
trees. The moss must be very carefully torn off : the 
pupa-case, which is black and very tough, not hard^ will 
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in most cases be found adhering to the moss : if there be 
no moss, examine the trunk. There are often long per- 
pendicular slits in the bark of ash trees, and this is a 
favourite hybemaculum for LigustrL If both moss and 
loose bark are wanting, go to another tree. October, &c. 

Ceropaoha Or. Very rarely under moss and dry rub- 
bish on and about poplars. Octob^, &c. Gloucester- 
shire. 

Ceropacha ocularis. Of this tare and beautiful species 
I took, last autunm, four ; up to the present time I have 
taken nine more, four being unfortunately stung. The 
pupa is black and stout (something Hke GoryH), enclosed 
in an extremely delicate open net-work of a rusty brown 
colour : it is very difficult to find ; it firequently, nay 
generally, spins on the surface of spreading moss, or 
barely beneath it — sometimes between two leaves; in 
this latter case it is soon blown away, and, in the former, 
fidls an easy prey to the first prowling mouse : it should, 
therefore, be sought for as soon as possible after the 
change : this, I think, should certainly not be later than 
the first week in October. Various poplars. [I paid a 
visit last autumn (1861) to my old ground in Suffolk. 
On that occasion I took five pupsB of this insect. I 
found the following a veiy good method of obtaining it : 
— Instead of turning up the sod, lay hold of the grass 
lying close to the trunk, and pull it (the sod) from the 
tree about an inch or so ; and the pupa, if there, will 
dmost invariably be found attached to the tree, or else 
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among the blades oT grass which lie close to it. Its 
presence may be detected by the open net-work alluded 
to above. If, after pulling the grass from the trunk, 
small pieces of bark are found loosely attached to it, i, e. 
the trunk, they should be carefuUy remoyed and exa- 
mined, as behind them the larva frequently spins up.] 

Geropacha ridens. Of this also rare and very beautiful 
insect I took twenty-six last autumn ; up to the present 
time I have only found seven. Like the last species, it 
is extremely difficult to find, and should be sought for as 
Boon as possible, vi^,, middle and end of August. * The 
following directions may enable others to find it : — De- 
tached oaks growing in meadows, of a dry, loamy soil, 
seem the best ; the situation evidently preferred is the 
corners filled with dry rubbish and little stunted bram- 
bles. Insert the trowel well into the earth, six or seven 
inches from the angle, and turn up the sod, bramble and 
all, if possible : to find the pupa, after this is done, is a 
work both of time and pain ; it will not do, in this case, 
to tap the sod. First carefully examiile the dead leaves, 

* I take this opportunity of correcting a mistake in the 
' Manual ' respecting the larva of this species and that of 
flavicornis. In that work they (the larvae) are said to be 
found in September. This is a strange error : flavicornis 
is one of the earliest spring feeders, while ridens is found 
a little later in the season. I have taken the pupa of 
this latter, as stated above, in the middle of August, and, 
without any question, there is but one brood of both 
these species. 



PUPA DIGGINa. 



21 



for they frequently spin up in them : you must then, 
regardless of scratches, tear the roots asunder as gently 
as possible. The cocoon is very weak, composed of little 
bits of stick, dried leaves, &c., and requires delicate 
handling. Indeed, the whole concern demands an ela* 
borate manipulation. This is one of those pupse, to find 
which exacts a large exercise of the two virtues abready 
alluded to. (N.B. Pupa diggers wearing gloves will re- 
turn home with empty boxes). Oak. 

Apamea imanimis. The hybematmg larvsB of this 
species may be commonly found under loose bark on wil- 
lows growing near damp ditches, in April. When you 
return home place them in a box with a little earth and 
moss, and, without further care on your part, the perfect 
insect will appear in June. If it be preferred, the pupa 
may be found in the same situations, about the begin- 
ning of June. The same remark applies to the two fol-* 
lowing species. 

Xylophasia hepatica and rurea. Like the last named^ 
I have found the larvsB (full fed) of both these species in 
April, under damp moss on stumps of trees, &c. : they 
require no attention. Hepatica I have generally found 
under damp moss on poplars, 

Segetia x^thographa. This much-abused, yet, when 
bred, prettty insect, may be found at the roots of most 
trees. End of July, August. 

Noctua G-nigrum and festiva. Occasionally at roots 
of trees. July. 
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Noctua plecta. Veiy common at roots of Tarioos 
trees. October, Ac. 

Noctua augur. I was very much surprised to find 
two pupsB of this species, this year (1862), in a curious 
place, vim., the juncture of the branches of a pollard wil- 
low. I was looking at the time for the lan^ of Ypsilon, 
and found them spun up imder the loose bark. I do not 
imply that the larv» eat the willow, as I believe its food 
is low-growiug plants ; but it is interesting, as showing 
in what apparently unlikely places pupsB may be found. 

Agrotis putns. Very common at the roots of various 
trees. October, &c. 

TsBniocampa stabilis, instabilis, gothica, cruda. Ex- 
tremely abundant at the roots of various trees. Octo- 
ber, &c. 

Tseniocampa munda. A few at roots of oak. Glouces- 
tershire. October, &o. 

Tseniocampa populeti. Of this rare species I onoe 
found a " nest ** of thirteen at the roots of a poplar. It 
goes much deeper into the earth than most other insects. 
Bucks. 

The last eight species may easily be found by simply 
shaking the sod, or loosening the earth, and by taking a 
large number (I once had 1000 pupae of instabilis) of the 
common species, some curious and beautiful varieties 
may be obtained without trouble. 

Orthosia Upsibn. The larva of this species may be 
found in profusion under loose moss and bark on wil-' 
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lows and poplars, but they must be fed. Beginniug of 
June. The pupa may be taken in July, in the same 
situations, or spun up at the roots. 

Orthosia macilenta. Of tins species, so difficult to 
obtain in good condition when in the perfect state, I 
have found only three. The chrysalis, which is extremely 
delicate, is enclosed in a weak cocoon. Birch. Septem- 
ber. 

Gkea Yaccinii. I turned up two or three pupsB at 
the roots of wych elm, during my visit to Suffolk in the 
autumn of 1861. 

Cosmia diffinis. Not uncommon where elms abound. 
Spins up close to the trunk. End of July. Bucks. 

CirrsBdia xerampelina. Of this rare species I took 
forty-seven in 1856 ; in 1856 I only met with eight It 
is perhaps the most difficult of all pupsB to find, and, 
when found, the most liable to be injured. The follow* 
ing directions may be found useful : — They are to be 
sought for at roots of ash : trees of good growth need 
only be tried ; those on the borders of streams and damp 
ditches will be found most productive. This insect forms 
a hard, egg-shaped cocoon. Turn up the loose dry earth, 
rubbish or moss about or adhering to that side of the 
tree which faces the stream ; crumble it very carefully 
with the hand : should you see something resembling a 
cocoon, of a dark muddy colour, take it up and try 
whether you have obtained a prize ; but in this trying 
lies the danger : though hard, the cocoon is extremely 
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brittle, and almost the slightest pressure crushes it t the 
best way, therefore, when you think you have a cocoon, 
is to pare one end with a penknife as gently as possible : 
if, after scraping it in this manner, you find it w a 
cocoon, you have found xerampelina, and may congratu- 
late yourself. You may look for it as early as the begin- 
ning of August, certainly not later than the first week of 
September. I may add that Mr. Doubleday informs me 
that the larva feeds on the seeds of ash trees. [Subse- 
quent experience leads me somewhat to modify the above. 
I find it is by no means the &ct that the pupa case is 
always brittle. It certainly was so in Suffolk : this may 
have been due to the soil. In Hampshire and Derby- 
shire, however, where I have taken it not uncom- 
monly, the cocoon is soft and leathery. I am de- 
cidedly wrong in giving September as one of the 
months in which to find it : this is much too late. This 
insect, croceago, and, I believe, all the species of the 
genus Xanthia, are full fed in June. I can speak firom 
actual knowledge of all except croceago and aurago ; but 
they do not turn to the pupa state for four or five weeks. 
This presents a double difficulty to the pupa digger— 
first, that of hitting the precise time when to dig ; and 
secondly, the great danger of injuring the larva if not 
turned, or the pupa if only just turned. As a rule 
I should recommend the last week in July as the time in 
which to begin. You may go on till the middle and end 
of August, about which tiine, if fortunate, you may some- 
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times see the insect itself drying its wings on the trunks 
of the trees, ahout a foot from the ground. This takes 
place generally firom'about two to four p. m. " Subsequent 
experience, however," by no means leads me to alter my 
opinion as to the difficulty of finding the pupa. I must 
acknowledge that it is hard and sometimes disheartening 
work, but you are repaid when you see a magnificent fel- 
low drying his wings in the breeding-cage : to sum up, 
the caterpillar barely enters the earth, and the most 
likely place for the pupa is among the loose rubbish com- 
posed of bits of stick, dry roots, &c., collected round the 
trunks. All this should be most carefully and completely 
separated and examined. I may remark here that the 
pupsd of all these species most closely resemble each 
other, and it has often been a marvel to me how such 
large insects can be contained in so small a compass.] 

Xanthia ferruginea, aurago and citrago. I have found 
all these species, though rarely, at roots of wych elm and 
lime trees. August. Bucks. 

Xanthia gilvago. I have bred splendid specimens of 
this insect since I came to Derbyshire. The larva feeds 
on the seeds of the wych elm, and goes down about the 
same time as xerampelina. Like it, too, as I have 
already remarked, it remains a considerable time in the 
larva state, and is difficult to find. It spins a weak, web- 
like cocoon among dry rubbish. It may be found in the 
same way, and at the same time» as xerampelina, but at 
the roots of wych elm. 
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Tethea subtusa. The pupa may not unfrequently be 
found under loose bark on poplars. End of June. 

Chariptera aprilina. In the utmost profusion : I have 
taken as many as twenty at one tree. This will be one 
of the first pupsB found by the beginner : nothing can be 
easier ; merely turn up the earth and break it, and they 
will tumble out of their brittle cocoons in plenty. Oak. 
July and August. 

Hadena Persicariae. Common under moss on various 
trees. October, &c. 

Hadena protea. Not uncommon at roots of oak. 
Cocoon greatly resembles that of xerampelina. July and 
August 

Hadena Pisi and thalassina. May occasionally be 
found under moss, stones, stumps, &c., on or about 
heaths. October, &c. 

Heliothis marginata. Once found, but I cannot say 
where. 

Abrostola triplasia and UrticsB. They may both be 
found, though not commonly, under moss on ash trees, 
throughout the autumn. 

Plusia Gamma. I have found the pupa of this insect 
spun up between the leaves of hollyhocks. The contrast 
between the dense blackness of the pupa and the pure 
white of the web which contains it is very striking. 

Catocala nupta. This fine chrysalis occurs not unfre- 
quently under loose bark on willows : it never enters the 
earth, as far as my experience goes. August. 
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Mania Maura. Under bark on willows and poplars. 
July. 

Botys urticalis. This is the only Pyralis of which I 
ever found the pupa, and, strictly speaking, not even 
that, since it was the hybemating larva. It (the larva) 
may, frequently be found enclosed in a comfortable 
cocoon under the bark of most trees ; I shidl not soon 
forget my disappointment when the perfect insect made 
its appearance. 

Geometm papilionaria. At roots of oak. Beginning 
of July. 

Eurymene dolabraria. This beautiful insect I used 
to take in plenty under moss on beech trees in Bucks : 
it occurs also, but much more sparingly, on oak. The 
larva enters the moss at the first convenient place, itnd 
therefore, in tearing it off (which should be done with 
the hand, not the trowel), great care must be taken in 
loosening the edffe of the moss, for there the pupa is, I 
may say, invariably found. October, &c. 

Pericallia syringana. This very singular pupa may 
occasionally be found suspended by its tail to a leaf of 
privet or lilac, in June. 

Ennomos illunaria. I once found, as stated in my 
first paper, a whole brood of this species at the roots of 
one ash tree. Not met with since. September. [I took 
two pupae spun up in dead leaves lying about the roots of 
a lime tree, in the autimm of 1860, at Newrath Bridge, 
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Co. Wicklow, Ireland, from which I bred the two largest 
males I have ever seen.] 

Ennomos fuscantaria. Once found spun up at the 
roots of an ash. August Brandeston. 

Ennomos tiliaria. Two or three spun up between 
blades of grass growmg in the comers formed bj the 
roots. Birch. August. 

Odontoptera bidentaria. Common imder moss every- 
where. October, &c. 

Crocallis elinguaria. The pupee of this species may 
be taken in comparative plenty under moss on poplars, 
about the end of June or beginning of July. 

Anisopteiyx sescularia. Not uncommon at roots of 
elm and oak. October, &c. 

Hibemia leucophsearia* One female at roots of, I 
think, a sycamore. 

Hibemia mpicapraria and progemmaria. Very com* 
mon at roots of elm throughout summer and autumn. 

Hibemia aurantiaria and defoliaria. Also common in 
the same situations. Should be looked for not later than 
September. 

The above four species may be found in little 
clusters" in dry nooks formed by the roots of elm trees, 
and beautiful varieties thus procured : much trouble in 
looking for the apterous females will also be saved. 

Phigalia pilosaria. Common at roots of elm. Octo- 
ber, &c. 

Biston hirtaria. Common at roots of ash. This pupa 
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may be known by a row of dull yellow spots on each side. 
' In October, &c. 

Biston prodromaria and betularia. Both common; 
the former at roots of oak, the latter at those of elm. 
October, &c. 

Boarmia abietaria. Found in profusion at roots of fir 
ttees in Gloucestershire. Last week in June : this time 
should be strictly adhered to, as the insect sometimes 
remains only eight days in the pupa state. 

Tephrosia laricaria. Several, in the New Forest, un- 
der moss on oak trees. October, &c.' 

Tephrosia consonaria. This insect appears in the 
perfect state about the first week in May : the pupa 
should be looked for in April, under moss and at the 
roots of beech : it appears to be exclusively attached to 
that tree. Bucks. 

Harpalyce ruptaria. Common at roots of elm and 
lime. The pupa is enclosed in a web-like cocoon, and is 
greenish yellow, powdered with brown spots. Octo- 
ber, &c. 

Harpalyce russaria. Common at roots of willows. 

Ypsipetes elutaria. Tn abundance at roots of willows : 
most extraordinary varieties may be thus obtained. July. 

Ypsipetes impluviaria. Common under moss on 
alders. October, &c. 

Ypsipetes ruberaria. I once took about a dozen of 
this insect under loose bark on poplar. Bucks. April. 
The larva hybemates, I think; for, if I remember 
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rightly, some had not turned when I found them in the 
spring. 

The pupsB of the three last-named species are all 
hlack and very active. 

PhfiBsyle miaria. Very common at roots of willows. 
August 

Phaesyle Psitticaria. Much rarer. Birch and syca- 
more. 

The pupflB of both these species (together with that of 
Epione apiciaria, which I forgot to mention in its right 
place) may be found spun up in loose grass, or attached 
to the trunk : the latter species at willow. The pupae of 
all three have a purple bloom, and I cannot see any dif- 
ference between them. 

Cheimatobia dilutaria and brumaria. These two com- 
mon insects may be found in the utmost profusion at the 
roots of almost any tree throughout the summer. There 
appears to be an impression on the minds of some that 
autumnana and fihgrammaria are only varieties of these 
species. Of course the best way to decide the question 
is by breeding them : this I have not done, but out of 
many hundred pupsB of dilutaria I have never had any- 
thing like either of them. I am aware that up to this 
time they have only been taken in Scotland, or, at any 
rate, in the North. As I have had no " digging " in 
either of those localities, the above fact may be thought 
of little value. I would venture to recommend the 
northern collectors to dig at the roots of elm and oak 
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any time during the slimmer, and to collect as many 
pupsB as possible. (N.B. I suppose every one knows the 
pupa of dilutaria). Should the three insects, or two of 
them, be or not be produced from these pupse, it would, 
I think, assist considerably in solving the question. In 
my opinion all three are abundantly distinct. 

Eupithecia exiguana. Occasionally under bark on 
hawthonit October, &c. 

Eupithecia abbreviaria. Occasionally under bark on 
oak. October, Sfo. 
' Eupithecia castigaria. Occasionally under bark on 
hawthorn. October, &c. 

^Eupithecia vulgata. Occasionally under loose bark on 
various trees — hawthorn, crab tree, <fcc. October. 

Eupithecia innotaria. Of this rare species I have been 
fortunate enough, at different times, to take seven. I 
believe the food of the larva is not ascertained, but I 
have little doubt that it feeds on ash, as all my pupee 
were taken under moss on that tree. To £jid it, see 
directions under the head of Eurymene dolabrarid. Oc- 
tober, &c. 

Eupithecia dodonaearia (subumbraria, Doub. List). 
This very pretty insect I am in the habit of taking 
under loose bark on hawthorns throughout the winter 
and spring. It is enclosed in a delicate web. 

Steganolophia Kibesiaria. When currant trees rest 
against a wall, the pupa may often be found in the 
crannies and chinks. Beginning of July. 
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BEMARKS. 

1. The above list, it will be seen, comprises no less 
than 124 insects, including many of the rarer species. 
It might have been considerably increased by adding 
others, which may occasionally be foimd in digging 
gardens, stubbing up roots, turning sods of grass, &c. ; 
but as no fixed rules can be laid down in reference to 
these methods, or, to speak more correctly, since I can 
give none, I have confined myself strictly to trees^ on or 
about which all the above may be foimd by assiduous 
collectors. 

2. An examination of the list will show at once that 
the following trees are the most productive, viz,^ poplar, 
willow, oak, elm, birch, beech, ash and hawthorn. But 
aU trees should be tried. Knock off the loose bark and 
loosen the moss on every tree you pass. I do not think 
there is much use in digging at the roots of any trees, 
except those mentioned, unless a particular insect be 
wanted, such as Boarmia abietaria or Trachea piniperda, 
at roots of fir, &c., &c. 

3. It will also be seen, by referring to the list, that in 
a very large majority of instances September and Octo- 
ber are quoted as the best time for searching ; and this 
is undoubtedly the case. From whatever cause or causes 
— such as mice, damp, mould, earwigs, &c. (I have seen 
earwigs eating a soft pupa) — chrysahdes become scarcer 
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and scarcer as tlie season advances, meaning by tlie term 
season winter and spring. If the collector, therefore, 
wants any particular species, obviously his best plan is 
to search for the pupa as soon as possible after the larva 
has gone down or spun up. Assuming that the collector 
knows the period when the insect he wants is feeding as 
a larva, and its probable or usual duration in that state, 
a little experience will soon enable him to know how soon 
he ought to dig for the pupa. A fortnight will generally 
be found ample time. Let us take Notodonta dodonsBa 
as an example. The larva of this insect is full fed about 
tlie 26th of August. Allowing, then, a fortnight for the 
change, the collector should begin to dig about the 
second week in September; and during the ensuing 
three weeks of that month he will probably find more 
specimens than during the whole of the remainder of the 
season. Of course all the larvae of the same species are 
not full fed on the same day, many causes combining to 
produce some uncertainty in this respect ; but, as a rule, 
the variation is not considerable. But though, for the 
above reason, the pupa digger should be unusually 
active in his exertions during September and October, 
let him by no means afterwards sink into inglorious ease, 
content to rest on his laurels. Pupse may be found all 
the year round. I seldom let anything like a fine day 
pass without taking a good walk into the country, trowel 
in hand ; and if I return home in January with onlj two 
pupae, instead of the eight which I might very probably 



84 



PUPA DIGGING. 



have taken in October, I am quite satisfied. Successful 
or unsuccessful, I can confidently recommend the eawr- 
€18$ to the oorpuLent and obese. 

HINTS. 

At the risk of appearing tedious, I append a few ob- 
eervations as to the method of digging, the best localities, 
&c. I am anvare that these observations have, for the 
most part, appeared elsewhere; but, considering that 
this paper would be incomplete if they were entirely 
omitted, I must ask the indulgence of my readers for re^ 
capitulating some of them. ' 

The only implements required are a common garden 
trowel and a small box filled with damp moss, for the 
purpose of carrying the pupse, which should be handled 
as seldom as possible and with the utmost tenderness. I 
may here remark that the pupa digger must not be sur- 
prised or disheartened if some of his pupsB dry up. This 
is caused by some unlucky, probably unseen, injury, 
inflicted at the time of capture, and, however great 
his caution, will not unfrequently occur. But to return : 
— ^Wilh regard to localities, the best are unquestionably 
parks and meadows v^th scattered timber trees. Those 
trees from which the surrounding grass has been worn 
away by the feet of cattle, and those situated on the 
borders or banks of streams, dykes, &c., when the soil is 
diy and firiable, will be found the most remunerative. 
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when the pupa digger enters on new hunting-ground, 
let him endeavour to attain an eminence which com* 
mands a survey of the surrounding fields, &c. Having 
accomplished this, let him cast a scrutinizing glance 
around. Should a lofty oak or a stately poplar be seen 
rearing itself in solitary majesty in the middle of a field, 
let him rejoice ; and, having hastily descended from his 
not " had " eminence, let him at once proceed to it, re- 
gardless of hedge and ditch. If there be a nice dry sod, 
ensconced in some snug comer, formed by the roots, he 
can scarcely &il of success. Insert the trowel, in this 
instance, about eight inches from the trunk, to the depth 
of four. Turn up the sod and lay it on the ground. 
Look then at that part of the trunk from which the sod 
has been removed, and, if you cannot see, feel gently 
with the hand for any cocoons which may adhere. Then 
^e the sod in the left hand and tap it softly with the 
trowel, and the pupae which form no cocoon, or a very 
weak one, such as Aprilina, prodromaria, &c., will drop 
out. If the sod be composed of very loose, dry earth, 
simply shake it. Lastly, tear the roots asunder for 
Bombyces ; if, however, the roots be strongly matted 
together there is little or no use in doing this. Before 
leaving the tree, see if there be any nooks or crannies 
formed by loose bark, in which case break it o£f with the 
hand if possible; if, however, this cannot be done, 
wrench it off with the trowel, observing that it should not 
be inserted further than is absolutely necessary. It is 
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astonishing into how small a hole or crevice a caterpillar 
will creep. If, therefore, an insect such as mega- 
cephala, which spins up under the bai*k, be wanted, 
these little nooks must be carefully and cautiovAly 
examined. If moss be cm the trunk or roots, tear it 
gently off, and search both the moss and the trunk. 
When these operations are ended the tree may be looked 
upon as " done for." In digging round a tree, by which 
I mean one whose roots do not form any angles, it is not 
necessary to insert the trowel deeper into the earth than 
three inches, or further from the trunk -than four. With 
regard to woods, I can add nothing to what appeared in 
my first paper, from which I make the following extract: 
— " It is in Tain to examine the deme portions ; it is 
equally vain to dig at the rooU of trees in such localities, 
with few exceptions ; and you will rarely find anything, 
unless upon trees of a considerable growth. The thick 
moss which collects about the trunk and roots is the part 
to be examined. * Bombyces * are generally (almost 
invariably) found under the moss which covers the 
spreading roots, and not on the trunk. The best 
localities in woods are the borders and open places ; and 
it is curious that such places, when elevated or facing 
the North, seem to be the most productive." [This ob- 
servation, viz., "facing the North," subsequent exp^ 
rience leads me to apply to all pupa digging. The vast 
laa^ority of pupsB will be found on that side of the trunk 
which faces the North, This circumalwice I attribute to 
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the fact that in this situation they are less exposed to 
8un and rain. We ali know that exposure to the sun is 
fiital to pupae, and therefore an in&llible instinct leads 
the larva to select the shadiest side. I believe that rain 
or damp is equally injurious to them, and that therefore 
they choose the northern side as the driest. I am well 
awave that some will differ from this opinion ; but how- 
ever doubtful the cause, the effect is certain; and so 
satisfied am I on this head that I go first to the northern 
side, and if it present an unfavourable appearance I, as 
a rule, leave the tree. As having some bearing on this 
point, I may motion that the insects themselves, when 
at rest on the trunks of trees, are almost always found 
on the northern side. In the former part of this paper, 
when speaidng of dicta^a and palpina, I mentioned, as 
the most likely places for finding the pupa, poplars and 
firillows bordering upon streams, and especially the dry 
fiods formed on the sides facing the stream. It is, how- 
ever, wholly useless to examine trees in this situation 
when the roots and trunks are liable to be submerged by 
the overflowing of the stream. In such [cases there is 
usually a water-mark, below which a pupa never will be 
foimd. An unerring instinct seems to warn the larva of 
its probable fate, should it venture below this water- 
mark.] Touching hedgerows, I must so fiir modify my 
former wholesale condemnation of them as to say that I 
found two pup» of ocularis in such a situation thi& 
autumn. It should be borne vn. mm^ ^"ai^ ^s^. ^^^^ 
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demning hedgerows I condemn the trees^ not the hedge- 
rows. As Mr. Douglas justly remains, in his highly 
interesting and instructive little book, the ' World of 
Insects/ p. 116, " PupsB must be there," ». e,, in the 
hanks on which the hedgerows are. I shall most thank* 
fully receive any information as to the modus operandi 
in this case from those who have tried it. I imagine 
that Noctuse, and not Bombyces, will generally be found 
in such situations. [Since writing the above I find that 
the pupsB of xerampelina and gilvago may be taken in 
such situations, the former at ash, the latter at wych 
elm. When large trees are in such places, there is fre- 
quently congregated about the roots a quantity of dry 
rubbish, consisting of bits of stick, dead leaves, &c., 
mixed with light earth. The larvae are very fond of 
spinning up in this stuff, or just below the earth, and it 
should therefore be carefully examined. Observe— In 
turning up sods, earth or rubbish, the trowel diould 
never be inserted parallel with the tree, but with the 
point of it facing the tree. Also — ^When the trowel is 
once inserted, do not take it out, but press it up at once 
to the tree. If the trowel be only inserted say half way, 
and the sod loosened, not unfrequentiy pupsB will fall 
down ; and the second insertion of the trowel will inevi- 
tably result in the severing or crushing of them. Also-— 
When the trowel has been driven up to the trunk, great 
care must be exercised in removing the sod from it. If 
jou can do so Witbout puJMng it off, bo muck tke better ; 
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if not) do it as gently as possible, since larvse often spin 
up among the roots of the grass, and the violent wrench- 
ing off of the sod will crush them.] In the occasional 
records of insects taken in the pupa state, I observe the 
fiiequent use of this expression, *' Pupa, by raking'^ 
What is the meaning of the term raking " ? In reply 
to this question Mr. Gregson, of Liverpool, forwarded a 
oommunication to the ' Zoologist,' p. 5432. [It would 
appear from it that raking is a method employed to 
obtain perfect insects, not pupa, though some may ooca- 
sionally be found. It is not necessary therefore to say 
more on this head. Subsequently a communication ap- 
peared in the same work, p. 6638, from Mr. Edleston, 
of Manchester, from which I make the following ex- 
tracts : — In this district many thousands of chrysalides 
are annually procured from the roots of poplar, &c. : with 
the exception of one Chaonia, I am not aware of a single 
rarity bred ; certainly none ever fell to my share. . . . 
The great point in fEiTOur of digging, even in a barren 
district like this, is that it enables the collector to em- 
ploy his spare time in the winter and spring months, 
instead of being idle. Judging from my own and the 
result of others* diggings, I have not the slightest hesita- 
tion in saying the system must rank far below the usual 
methods of procuring insects ; for instance, compare the 
results of a lew nights* attention to sallow blossoms, if 
instabilis, populeti, &c., are wanted, or a stroll into the 
woods at night with a lantern in OcWoet m^^^'^'se^^^ 
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and again in spring : he must be an extensile proprietor 
of boxes if not fully satisfied with abundance of common 
insects in the finest condition. A trowel is never used 
in this district for digging, but a fkr more eflfectiye 
instrument, in the shape of a small three-pronged gar- 
den fork, with the prongs bent downwards, requires less 
exertion (the italic is mine) than a trowel in pulling up 
grass, sods, &c." I desire to make a remark or two on 
these extracts. There can be no question, of course, 
that in a "barren" district pupa digging, like other 
methods, must be comparatiyely inefficacious ; nor is it 
to be denied that some localities are much more productive 
than others. But, if I understand Mr. Edleston rightly, 
he implies that pupa digging is &r inferior to sugaring, 
ivy, sallows, &c., &c. If so, I would remark — 1st, that 
not a single Bombyx and very few Geometrse can be 
obtained in any of these ways ; /2ndly, that females are 
rarely procured ; and Srdly, that of those insects which 
are captured, a considerable percentage are more or less 
injured and rubbed. As regards the comparative value 
of these methods and pupa digging, I would also refer 
my readers to the foregoing list of insects captured by 
myself in the latter way. Again, I must entirely dissent 
from the opinion, or rather assertion, that a small three- 
pronged garden fork is a "iiEu: more effective instrument** 
than a trowel. In one sense, that of destroying pup©, I 
have no doubt it is. Mr. Edleston complains of the 
« exertion " required to pull up grass, sods, &c., with a 
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trowel. I am aixaid he does not exercise sufficient 
" patience." Pulling up the sod is a very small part of 
the business. It is the patient, careful examination of 
the sod which constitutes pupa digging. I have a strong 
suspicion that it is the absence of this careful examina- 
tion which produces the absence of pupss. I am the 
XDore inclined to this view from observing that of the 
twelve species (omitting megacephala, which spins 
up in the bark) enumerated as being commonly 
taken, two only — dictsea and bidentata — make a 
webbed cocoon, while the remaining ten merely enter 
the earth. Now, the pupse which are in webs re- 
quire the patient, careful examination above alluded to, 
while those which are merely in a oocoon of earth simply 
require the sod " to be well shaken, and they are taken.** 
From this fact I draw a conclusion unfavourable to the 
industry of the Lancashire pupa diggers, provided always 
that the insects occur there. Mr. Edleston says that 
Ohaonia has once been taken in this way. That species 
therefore occurs in his district. If dodonsea, trepida, 
ocularis, xerampelina, or any other good insects are 
found in Lancashire in any stage, and there are suit- 
able trees, I think I may undertake to say that I will 
find more than one pupa, and if Mr. Edleston will honour 
me by reading and acting upon the suggestions contained 
in this paper, I think he will too.] 

There is no use in trying hard, sticky or clayey 
ground ; but the following hint will be found valuable : 
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always replace the sod when you have done with it, or al 
least the debris. When first taken up the sod may be 
80 hard as' to render it impossible for the caterpillar to 
penetrate it ; but if, after being loosened by the pupa 
digger's manipulation, it be restored to its place, the 
larva, which in tbe original instance would have wan- 
dered away to some more convenient spot, vnll now find 
one ready made, and will almost certainly make use of it« 
This has been evidenced to me in the most unmistake- 
able manner, in proof of which I may adduce the follow- 
ing example : — One day in June, 1855, I came to a 
most unpromising-looking oak. Observing a little angle, 
I inserted tbe trowel, and found tbe soil as hard as 
aboard; nevertheless, I turned up the sod, shook it» 
and, having found nothing, loosely replaced it In the 
following September I returned to tbe same tree, and» 
having unsuccessfully dug round it, came to my little (it 
was not more than three inches each way) sod, and 
raised it with anxious hand, when, lo ! to my delight 
and astonishment, Jive pup® of Notodonta dodon»a» all 
joined together in a little cluster I It is obvious that 
the above plan will be of no use during the winter 
months, but can only be made available while the larvao 
are feeding, i.e., in the late spring and early summer 
months. It will then be said, ** You dig all the year 
round? " I answer, certainly : September and October 
are the most prodmtive months, it i& true ; and August 
and September will be found the best time for the 
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antumnal species ; but that is no reason why Hie other 
months shoold be neglectecL Of course I dig much more 
sparingly during the spring and summer, at which 
period insects may be taken in the larva and imago 
state ; but I seldom go out without my trowel ; and I 
oan confidently recommend the collector in want of any 
particular tree-feeding Bombyx or Noctua to prepare a 
comfortable home for the larva, in the manner given 
above. 

When the ground is very wet do not try digging. 
Rather examine moss, loose bark, &c. 

With regard to the question, which will probably be 
asked by my readers, ** Which are the most likely trees? " 
I answer that general directions on that head will be 
£)und scattered through the paper ; and I would only 
add in this place that it appears to me useless to try any 
trees but those of considerable growth, and that when 
the trunks or roots of such trees arer thickly matted with 
ivy no pup® will be found. But the imcertainty on this 
point is truly extraordinary. In my first paper I gave 
an instance ; I now subjoin another. Tn the neighbour- 
hood of Brandeston is a park, belonging to the Duke of 
Hamilton, which is filled with fine old timber oaks, and 
is a grand hunting-ground for the pupa digger. On one 
occasion I came to a meadow, adjoining this park, in 
which were about sixteen oaks, all fulfilling Hie necessary 
requisites for " likely *' trees — old, filled with angles, and 
a dry soil. Out came the tro^^eX, X^cl^^Vs^^^^'^^'^'* 
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and I began with number one. I dug for about two 
hours ; at the expiration of that time I looked into my 
box, and found the result to be three instabilis. There 
remained one tree, which did not seem to oflfer any ad- 
vantages over the others ; yet at that one tree, in a 
comer about the size of a good large plate, edged with 
loose grass, I took the following, viz,, three trepida, 
seventeen dodonsea, three prodromaria, seven hirtaria, 
and two or three dozen cruda, gothica, plecta, &c. This 
is a simple fact, and in reference to it I would ask, " Can 
any one assign even a plausible reason for so singular a 
circumstance ? " The same thing, though in a less de- 
gree, occurs every day, and seems to set at nought any- 
thing like fixed rules. Lastly, I wish to express my 
thanks to Mr. Gordon (* Zoologist,* 6537) for reminding 
me of a locality omitted by me, viz,, the tops of moss- 
covered stumps in woods, plantations, &c. Though not 
perhaps very productive, yet, as Mr. Gordon observes, 
pupse and larvae may occasionally be found in such situa- 
tions. All that is required is simply to remove the moss 
and examine it, as frell as the bared surface of the 
stump. To sum up, pupse may be found almost any- 
where and everywhere, under moss on large stones arid 
boulders, in the decayed stumps of old trees, behind the 
loose bark on palings, between dead leaves, under moss 
on banks, &c., &g. 
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If this paper be of any use in enabling the collector 
to fill up some of the blanks in his cabinet with his own 
hands (and who would not rather do so with his own 
hands than with those of others?), I shall feel well 
repaid ; and any letter addressed to me shall be willingly 
and promptly attended to where further information may 
be desired 

That pupa digging is much on the increase I infer 
from several circumstances, among which I may men- 
tion the comparatively frequent record in the * Intel- 
ligencer ' of insects captured in this way. Surely the 
most desponding must be nerved to renewed efforts when 
he reads that bicuspis, ilicifolia, fluctuosa and conspicil- 
laris (8) have rewarded the enthusiastic pupa digger. * 

In confirmation of the above opinion, I here give an 
extract from the letter of a highly esteemed correspond- 
ent, Mr. Bree, of Stowmarket : — "I met some young 
boys, a day or two ago, digging round some trees. To 

my horror I found that they ^had read of the 

(modesty forbids my giving the adjective here added) 
Mr. Greene in the ' World of Insects,* and were exter- 
minating all my game. They had got about a dozen 
under an elm tree ! " I hope Mr. Douglas may be as 
much pleased with this circumstance as I was. 

* If this should meet the eye of Mr. Smith, will he be 
so obliging as to state when,' where and how he obtained 
the pupa of the last-named insect ? 
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I hope it will be borne in mind by my readers that the 
remarks, hints, &c., contained in this paper, are not 
intended as incontrovertible dogmas, but merely as the 
results of my own experience and observation. 

And now I will conclude with one, literally one^ word 
of advice to the incipient pupa digger> and it is this : 

PATIENCE ! 
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I offer these few " instructions " to those who, com- 
mencing the pursuit of Entomology (Lepidoptera), are 
more or less ignorant of the various modes of capturiug, 
setting and preserving insects. I wish it to be most 
distinctly understood that I do not claim for them anj 
originality on the one hand, or, on the other, any supe 
riority over other methods. This confe$sion will, I hope, 
disarm hostile criticism. I must also add that I by nc 
means profess to exhaust the subject, since I have no doubl 
that there are other excellent plans with which I an: 
unacquainted. One other preliminary remark, and ] 
proceed to business. These instructions only apply tc 
the Rhopalocera, SphingidsB, Bombyces, NoctusB, Geo 
metrsB and Pyrales, as I have never collected th< 
" Micros." 

Lepidoptera, as is well known, pass through foui 
sepamte stages of existence — the egg, the larva, th( 
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pupa and the imago. They may he captured in each of 
these stages. 

Egg. — The eggs are of course deposited on the 
various trees, shrubs, plants, flowers, leaves, &c., on 
which the larva is afterwards to feed. Owing to their 
minute size, it is almost impossible to find eggs laid on 
low-growing plants, and 1 should not recommend the 
attempt. They may, however, after a little experience, 
be easily detected on the flowers and seeds of various 
conspicuous plants. I may mention, in particular, An- 
gelica sylvestris (wild Angelica), growing in woods ; Cle- 
matis vitalba (common traveller's joy), Galium (bedstraw), 
Linaria vulgaris (yellow toad-flax). Lychnis dioica (cam- 
pion), Pimpinella Saxifraga (bumet saxifrage), Silene 
inflata (bladder campion), SoUdago Virgaurea (golden- 
rod), &c. I have principally found the eggs of different 
species of the genus Eupitbecia on these plants, but the 
whole of the genus Dianthaecia may be taken on the 
various kinds of Silene and Lychnis. As far as I can 
gather from my own experience and that of others, the 
eggs of Bombyces and Geometrse are those generally 
found, especially the former. I have myself taken, or 
heard of others taking, the eggs of the following species, 
(viz,, Smerinthus ocellatus (sallow), S. Populi (poplars). 
Sphinx Ligustri (privet), Chserocampa Elpenor (Galium), 
Macroglossa Stellatarum (robin -run -the -hedge), Tri- 
chiura Crataegi (twigs of hawthorn), Dicranura furcula 
(sallow), D. vinula and D. bifida (poplars), Ptilophora 
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plumigera (maple), Ptilodontis paJpina (poplars), Noto- 
donta camelina (various trees), N. cucullina (maple), 
N. dictaea (poplars), N. dictaeoides (birch), N. dro- 
medarius (birch and hazel), N. ziczac (poplar and sal- 
low), N. trepida (oak), Cymatophora Or (poplars), Te- 
thea subtusa (ditto), &c., &c. The only practical 
way, so far as I know, of finding eggs, is to examine 
the young shrubs of the different trees. A twig or small 
branch is taken in the hand and turned round, so as to 
get at the under side of the leaves, which must be 
carefully examined. The eggs are almost invariably 
deposited on the under side of the leaf. The only ex- 
ceptions known to me are the genus Dicranura. D. fur- 
cula, bifida and vinula all lay their eggs on the upper 
side, and as they are black are easily detected. I have 
most frequently found eggs on such shrubs when isolated 
in open places in woods, on and about the banks of rail- 
way cuttings, barren places in general, and in hedgerows 
bordering on woods. The great, and I think I may add 
almost the only, advantage of egg-hunting is the escaping 
those odious ichneumons which, in the larva and pupa 
state, so often blight the collector's legitimate hopes. I 
have heard, however, that the eggs themselves are some- 
times stung. If this be true I can only say " it is nip- 
ping one's hopes in the egg (bud)." Upon the whole I 
do not think egg-hunting very productive, but it may 
still while away an hour or two. 

D 
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Larva. — This stage of insect life opens out a wide 
and extensive field of operations. There is, T believe, 
scarcely a tree, shi^ub, plant or flower, which has not its 
caterpillar or caterpillars. Even the holly, laurel and 
deadly nightshade are a pabulum ; nor is an ass the only 
donkey that eats thistles. The following are among the 
best methods of finding them : — beating, sweeping^ 
searching and nightrwork. First, heating. The opera- 
tion is simple, but laborious. The implements required 
are — an umbrella, a stout walking-stick with a hooked 
handle, and a strong arm. An umbrella of the " Gamp" 
material and dimensions is the best. If it be a tree 
which is to be thrashed, open the umbrella and place it 
on the ground. Then grasp the branch with the left 
hand, and apply the stick vigorously to its back. Exa- 
mine carefully the contents, which will be found to con- 
sist of an olla jpodrida of dead leaves, earwigs, spiders, 
larvfiB of sawflies, Cimicidse, &c., &c. Should you, ojx 
this first examination, see anything you want, take it of 
course. If not, turn the umbrella gently upside down, 
or, I believe I should say, downside up, to get rid of the 
rubbish, and then look again carefully. The contents 
should not be turned out roughly, or too soon. The 
shock is serious to delicate and contemplative larvae, and 
they require some time to recover their legs. If there- 
fore the contents are turned out too soon, they will drop 
out and be lost. Very small larvae may be taken up by 
moistenipg the tip of the middle finger. Larger ones 
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will drop into the box by placing its edge near tbem and 
tilting them in. Tn all cases care should be taken to 
handle them as little and as gently as possible. The 
only objection to beating is the number of cunous insects 
that manage to get down your back. It is also well, 
when engaged in this operation, and the face upturned, 
to keep both eyes and mouth shut, lest a fat earwig or 
an odoriferous CimeK should drop into one or the other. 
If it be a shrub, collect a number of twigs in the left 
hand, and proceed as before. If it be a flower, either 
beat them with the stick into the umbrella, or, with the 
flower in one hand, beat it against the ribs ; or gather a 
handful and do the same. The hook is useful for laying 
hold of and shaking a branch. Some collectors employ 
a sheet instead of an umbrella, to what purpose I cannot 
imagine. 

Sweeping is the method employed to obtain larvsB 
which feed on low -growing plants and flowers, and 
which in consequence cannot well be beaten into an 
umbrella. A very good implement for this purpose is a 
common bag-net. The net must be made of strong 
caHco or holland, about a foot and a half in depth, and 
must be sewn on to an iron hoop about the thickness of 
a quill pen. The circumference of the hoop should not, 
I think, be less than thirty inches. The hoop must then 
be fastened to a short handle. The lighter the instm- 
ment, consistently with stability, of course the better. 
With it you sweep backwards and forwards among the 
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herbage, flowers, &c., stopping occasionally to examine 
the contents. 

Searching, By this I mean looking for larvae with 
no other instruments than the eye and the hand. It 
is astonishing how expert the collector may become in 
this respect by a little practice. The most successful 
larva hunter in this way, with whom I am acquainted, 
is the Rev. H. Harpur Crewe, and whatever little 
skill I may have myself is mainly due to him, and I 
gladly take this opportunity of saying so. In " search- 
ing" for larvsB, shrubs and saplings are better than 
trees. Take hold of the twigs or small branches, and 
turn them up as already described in looking for eggs, 
and look carefully down the midrib of the leaves, where, 
or on the stalk, the larvse of Geometrse will generally be 
found, laid fiat or rigidly extended. The larvse of the 
Bombyces and Noctuae, en^ the contrary, will usually be 
found exercising their masticatory powers, or undergoing 
the process of digestion, on the edge of the leaf. None 
but those who have actually experienced it can realize 
the delicious sensation of seeing a noble Trepida, or Ocel- 
latus, or Ligustri proudly throwing back its head as if 
indignant at being disturbed, or shaking it to and fro as 
if in mute remonstrance, and appealing to be left alone, 
— an appeal which, so far as I am concerned, I can con- 
fidently say has never been responded to. I am re- 
minded here of an anecdote which I read some years ago 
in * Kiii>y and Spence,' of a gardener who " was quite 
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disconcerted by the self-sufficient air of these larvae, re- 
marking that he had never seen any other caterpillars 
hold their heads so high." Larvae may also be obtained 
by simply shaking a branch. If this be not done too 
strongly, the larvae, being disturbed, will drop off, at the 
same time suspending themselves by a thread, when 
they will easily be seen. Many larvae, such as the 
genera Clostera, Tethea and others, when hatched imme- 
diately spin two leaves together, and feed between them. 
As they grow larger they continue this habit, i.e., of 
spinning the leaves together. They do not seem to feed 
much during the day ; but when, towards evening, the 
cravings of hunger become importunate, they creep out, 
and, having demolished the adjoining leaves, return in 
the morning to their nest, if I may call it such. It is 
to be observed also that they change their skin between 
the leaves. Now it is almos^ not to say entirely, useless 
to try and find these larvae by beating. If you are 
searching shrtibs, you will soon see if two leaves are 
spun together. You can, in this case, either partially 
open them to see if there be any caterpillar, or simply 
cut off the two leaves with a pair of scissors (which, with 
a sheath, should always be carried in the waistcoat 
pocket), and examine them at home. In the case of 
trees 1 have found it an exclsllent plan to look up at the 
leaves against the sky (which, if it have no other effect, 
is almost certain to make you sneeze), when the larvae, 
if there, may be seen coiled up between them. A long 
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stick with a hook is a necessaiy implement to draw 
dowii the branch when beyond reach. In this manner 
I have taken in plenty the larvaB of T. subtusa, in what- 
ever part of the country I have been living. It is gene- 
rally considered an uncommon insect, but I believe it is 
so only from the fact that many collectors are ignorant 
of the right way to search for the caterpillar. Again, 
should you observe the edges (for as a rule the larvsB of 
moths do not attack the centre) of the leaves of any 
shrub, flower or plant, notched, you must carefuUy exa- 
mine it. I need scarcely remark that the pellets of 
excrement, whether lying on the ground or on the 
leaves, are a certain sign of the neighbourhood of larv8B. 
It is a good plan to get under a shrub or small tree, and 
look up at the leaves, on the under side of which cater- 
pillars will frequently be seen lying extended at full 
length. Great care should^ taken in boxing them, as, 
though some adhere firmly to the twig or stalk, others 
drop off at the slightest touch or shock. Larvse may 
also be found by turning up the dead leaves of many 
plants, as primrose, dock, plantain, mullein, &c., &c., 
hybemating under moss on trunks of trees, behind loose 
bark, under stones, in stems of various reeds and grasses, 
in fact anywhere. 

Light, Little requires to be said under this head. A 
very large proportion, probably a considerable majority, 
of the larvfiB of NoctusB feed only by night, concealing 
themselves duriog the day in vaiioiis OMVoi-the-way 
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places. They may, as has already been observed, be 
occasionally found under stones, &c. ; but the easiest 
method is simply to take a lantern as soon as it is dusk, 
and search banks, hedges, hedgerows, shrubs, flowers, 
anything in short which presents a reasonable prospect 
of success. Much, very much remains to be done in 
this way by the practical collector, as a vast majority of 
the larvae of Noctusd are as yet unknown, at least in this 
countiy. I may instance the genus Agrotis, in which 
are twenty-two species. I should think that not more 
than one-third (if so many) of the larvae are known in 
this country. It is true that in Stainton*s ' Manual of 
British Butterflies and Moths * descriptions are given of 
a considerable number, but, with one solitary exception 
(Mr. Logan, for lucemea), they are all by foreign ento- 
mologists ; and how little reliance can be placed on these 
foreign descriptions 1^ in common with many others, can 
certify to. The larva hunter must be supplied with an 
unlimited number of pill-boxes, minus the pills. Tin 
boxes (size optional) with perforated lids are also very 
usefuL When I go upon a real caterpillar expedition, I 
generally wear two light coats with side and breast 
pockets. Should the expedition prove successful these 
gradually swell out until the coat assumes the form of a 
modified crinoline. One, two or more larvsB may be 
placed in the same box (according to size), provided 
always they are taken off the same plant or tree. The 
jfewer that are placed togetiaat *m X^o^^ '^\sfc\Mst^'w 
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they become restless and are apt to injure each other. 
A box to himself should always be given to a good cater 
pillar : by the word good I mean one rare anywhere, or 
one which is so to me. Some of the food should of 
course be placed in each box. Some larvsB are carni- 
vorous, and, if known to be so, must obviously be kept 
separate. I myself only know of two, Scopelosoma satel- 
litia and Oosmia trapetzina. The latter of these is a 
truly bloodthirsty ? creature, and will almost allow itself 
to be torn asunder rather than leave a caterpillar it has 
once laid hold of. I am not aware of any further in- 
structions to be given as to finding larvse ; I proceed 
therefore to consider the rearing of them. And first 
with regard to rearing from the egg. This is un» 
doubtedly rather tedious work, and requires much care, 
patience and perseverance ; but to the true lover of na- 
ture nothing can be more interesting than to watch the 
gradual development and increase of the little larva — the 
moulting of the skin ; the increased intensity of the 
colours, or their total change consequent on that moult- 
ing; its sbw or rapid progress; its manner of eating, 
&c., &c. Though it is probable that larvse, when in con- 
finement, do not pursue exactly the same system as 
when at large, yet in this way we doubtless obtain a 
tolerably accurate acquaintance with their habits in a 
state of nature, and thus facilitate our chance of finding 
them. Before entering upon the subject of rearing, this 
would appear to be the right place for saying a few words 
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about obtaining eggs by "pairing," i.e,,hj endeavour- 
ing to induce insects, wben bred in captivity, to pair. 
With some species this is very easily done. Nothing 
more is re<][uired than to place the male and female toge- 
ther in A box covered VTith gauze. Amongst others I 
may instance, as almost certain to pair without any diffi- 
culty, Clostera curtula, reclusa, anachoreta, Trichiura 
CratflBgi, Poecilocampa Populi, Dicranura furcula, bifida, 
vinula, Amphydasis prodromaria and betularia, &c. On 
the whole, however, the majority of species seem very 
unwilUng to pair when in captivity. The simplest plan 
seems to be to place them in a roomy box, and leave them 
to their own devices. A lump of white sugar moistened 
may be put into the box, though I do not see much use 
in doing so. Some very interesting and pleasantly 
written remarks on this subject will be found in vol. ix. 
p. 165, and vol. x. p. 46, of the * Entomologist's Weekly 
Intelligencer,* under the signature of "A. B., Brighton."* 
I should certainly not recommend the young collector to 
try this mode of compulsory pairing with a rare species 
(unless he have as many as he wants), as there can be 
no doubt that many will come to grief ; and perhaps 
after all he will ML in attaining the desired end, and — 
" a bird in the hand is worth two in the bush." Bat, 



• I have the pleasure of corresponding with that gen- 
tleman, and should he cast his eye over these pages I 
would express a hope that he will continue them. 
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supposing eggs to be obtained, from whatever source and 
by whatever means, I shall now consider the best way of 
rearing them. When I say the best way, I wish it to be 
very clearly [understood that I merely mean the way 
which I have found the best, without at all meaning to 
insinuate or assert that there may not be a better. The 
most useful cages (if I may so term them) I know of for 
very young larv89 are those circular tin boxes, or 
canisters, which contain, or used to contain, Cassell's 
Coffee." Any box, however, of similar size or shape, will 
answer as welL Take, then, a small bottle (these may 
be obtained at any chemist's), stout in the body, with a 
narrow neck (the narrower the better). Fill this bottle 
with water up to the shoulder, and place in it a sprig of 
the flower, tree, &c., on which the larva is to feed. Then 
take some cotton wool, and, rolling it round the stalk, fix 
it tolerably tightly in the neck of the bottle. This is to 
prevent the larvsB creeping or falling into the water, 
in which case they come to an untimely end. Next take 
the bottle and place it in the centre of the canister, 
surround it about halfway up with fine pulverized or 
sifted earth, and on this place a layer of moss. This 
had perhaps better be done before putting in the plant. 
In addition, when the larvsB are very young, I take a 
piece of white paper exactly the size of the canister, and, 
cutting out a small hole in the centre, slip it over the 
neck of the bottle before putting in the sprig and the 
cotton wool. N.B. The object of this is to prevent the 
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little larvsB being lost in the moss. It may be asked. 
Why put in moss at all ? This will be seen hereafter. 
The sides of the canister, if smooth^ should be rubbed 
round with a little wet earth on the tip of the finger, or 
else otherwise, if the larv89 should fall off, they will be 
unable to crawl up again. Being thus prepared, place 
your eggs on the sprig. In a canister of the size alluded 
to above, viz., about four inches diameter, you may 
safely place a dozen and a half. Then cover the canister 
with some fine gauze, and the first stage is complete. 
Supposing the eggs to hatch immediately, you should 
examine them every morning. This of course can easily 
be done by simply removing the gauze. I may remark 
here that a tin lid punctured with fine holes will save 
much trouble in tying and untying the gauze covering. 
If the young larvsB are progressing favourably, minute 
little pellets of excrement will be seen lying on the white 
paper. When the food becomes dry or is nearly con- 
sumed, place a finger of the left hand on the mouth of 
the bottle (to prevent its being disturbed), and with the 
other hand gently pull out the twig. Put in a fresh one, 
with the cotton wool, as before, rolled round it ; and then 
replace the larv89. This can readily be done by gently 
tapping the twig, or just touching them, when in general 
they will drop off. When larger, the leaf on which they 
are feeding may be cut off. After the first (or at any 
rate the second) moult they must be separated. We will 
i^llow, for the present, say six left in the original 
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canister. If they are the larv8B of a moderately sized 
Geometra, they need not be removed any more. After 
the second moult the paper may be removed. Then vrill 
be seen the advantage of having the moss and mould, for 
nothing more is required now than to supply the larvsB 
with fresh food occasionally ; and when full fed they will 
go into the moss or earth, and form their cocoons or spin 
up, as the case may be. In removing the dry leaves, in 
addition to a careful search for the larvsB, they (the 
leaves) must be examined to see if the larvsB have spun 
up between or tfpon them. The larvse of the whole of 
the pretty genus Ephyra spin up in this latter way, 
fastening themselves, like a butterfly, with a thread on 
the leaf or twig. In the case of the larvse of larger 
moths, of whatever Order, after the second moult I dis- 
tribute them into separate boxes. I find nothing better 
or simpler for this purpose than the common chip boxes 
made to hold toys. They are cheap, and can be obtained 
of various sizes. I cover the bottom of this box (as 
above) with fine earth about an inch in depth, and on it 
a layer of moss, which had better be well loosened and 
torn into shreds. The top of the lid being knocked out, 
and the fi-ame covered with gauze, all is ready. A bottle 
is filled with water, &c., exactly as already described. It 
will be plain, however, that a bottle with the food in it 
cannot stand upright in such a box. It must therefore 
be sloped as far as practicable, and supported by some- 
tbingto prevent the water fiom mnioMi^ o^iA*. Be very 
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careful always about the cotton wool. In a good large 
chip box eight or ten ordinary-sized larvae of Bombyces or 
NoctuflB may be kept together. In the case, however, of 
the " giants," as the Sphingidee and some of the Bomby- 
ces, or where I have a large number of larvae, I have 
what I call a " larvarium," viz,, a very large box, say 
three feet square and about the same in depth. Proceed 
as before with regard to earth, moss, &c. The edges of 
the top of this box must be smoothly shaved to suit the 
lid, which is like the frame of a slate, the slate being 
knocked out. This is then covered with gauze. In a 
box of this size small branches may be held in bottles of 
water, and two or three dozen larvae safely housed. If 
placed in a cool room, with plenty of air, they will grow 
almost as large as if in freedom. It is a most con- 
venient and simple habitation, as nothing is required 
but to take off the lid, and renew the food when neces- 
sary. It is a really pretty sight to see fifteen or sixteen 
Notodonta trepida feeding in such a cage. The number 
of larvae to be associated together must obviously be left 
more or less to the judgment of each individual collector, 
according to the size of the boxes or cages he employs ; 
but one general rule should not be lost sight of, viz., 
that the more room they have the better. If there be 
an exception it is found in the genus Eupithecia. Al- 
most any number may be placed together, without any 
apparent injury. They are most delightful little crea- 
tures to rear, giving no kinjl oi tioxj^Aa, "Y^s^jk^ ^Sy^^^Js^sj^.^ 
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if in the neighbourhood of the flower on which they feed 
(the vast majority feed on the flowers and seeds of 
various plants, not trees), there will be no necessity for 
the " bottle," as they will go on feeding content^y as 
long as a seed, or I might almost say a husk, remains. 
I am sorely tempted to make a digression here, and 
dilate upon the pleasure of rearing EupithecisB. How- 
ever, I will content myself with strongly recommending 
my readers to try for themselves. In the * Entomolo- 
gist's Annual ' for 1861 and 1862, and the * Zoologist,* 
will be found elaborate and accurate descriptions, with 
the food-plant, time of appearance, &c., of no less than 
thirty-five species, from the pen of the Rev. H. Harpur 
Crewe, to whom alone belongs the credit of having 
brought to its present satisfactory state our knowledge of 
the earher stages of this truly interesting genus. Let 
mo add that no one is more ready and willing to impart 
his information. Some laiTSB will require a stronger 
covering for the cage than gauze ; such are Dicranura 
vinula, bifida, furcula, bicuspis (if you are fortunate 
enough to find it), Diloba caeruleocephala, Cossus Ligni- 
perda, and some others. These larvce have powerful 
jaws, and make short work of gauze. Extraordinary 
stories are told of the feats of Ligniperda in this way. 
One gentleman writes that he put a larva in a cigar-box, 
and, having placed it on a piano, left it there. During 
the night it gnawed through the bottom of the box and 
the top of the piano ; and who?! he went to look for it in 
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the morning, it was gone on a voyage of discovery into 
the inner regions. Another still more remarkable in- 
stance is given in the eighth volume of the ' Zoologist/ 
p. 2897: — placed half-a-dozen caterpillars of the goat- 
moth in a glass jar, with sawdust and a piece of willow, 
and covered the mouth with sheet lead, which was per- 
forated with an awl to admit the air. Three of tho 
caterpillars were, to-day crawling on the floor ; and on 
examining the jar T found they had effected their escape 
by gnawing the lead, having enlarged two of the perfo- 
rations sufficiently to enable them to pass out of their 
prison. I have replaced the lead with wire gauze, which 
I expect will puzzle them." Were it not for the unim- 
peachable authority (the late Professor Henslow) on 
which this story is given, I could scarcely have credited 
it. From what has been said it wiU appear that Ligni- 
perda is a tough customer. For the ordinary wood- 
boring larvsB, however, a stout square box will do, with a 
lid or frame covered with wire gauze. The wire gauze 
may be bent over the edges of the frame, and fastened 
down with small tacks. I have a box of this kind, the 
inside of which is dotted over with the cocoons of the 
Various species of Dicranura. Other larvae, as Acronycta 
megacephala, tridens, Psi, Diloba caeruleocephala, &c., 
are very fond of spinning up in these empty cocoons. It 
will be observed that, in the case of the larger larvae, 
the excrement rapidly becomes mouldy. This may now 
and then be removed, though, as far as my experience 
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goes, it does not appear to cause any injury. With re- 
gard to hybemating larvse, 1 am afraid I cannot give 
many directions. It is troublesome work. Some require 
no food, as lodis yemaria (Clematis), Angerona prunaria 
(various plants), Arctia fuliginosa (ragwort, &c.), and 
other species. In this case I leave them to themselves,, 
in a cage full of moss and the dried plants on which 
they feed. Many hybemating larv8B, especially among 
the NoctuBB, must be fed throughout the winter. I have 
done but little (comparatively) in this branch of rearing 
larvsB, but from that little I gather that the majority of 
those which hybemate feed on low-growing plants, and 
not on trees. However this may be, some even of those 
which feed on trees will, when in captivity, take to low- 
growing plants during the winter. The two most accept- 
able plants seem to be chickweed and groundsel. The 
plan I adopt is very simple — merely a moderately sized 
box covered with gauze. In it are placed sods of chick- 
weed and groundsel. These must of course be occasion- 
ally renewed, great care being taken that the httle larvsB 
are not thrown away with the old sod. The finding the 
larvaB is perhaps the most troublesome part of the 
business. I have read descriptions of various kinds of 
elaborate apparatus for carrying larvse through the 
winter ; the boxes to have the bottoms perforated with 
holes ; then a layer of gravel, &c., &c. All this appears 
to me simply gratuitous trouble. I have never found 
anything more required than a box prepared as above. 
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There is not the slightest necessity for putting the box 
out of doors. I can speak positively on this subject. It 
is perhaps as well to put it near an open window, though 
I have not found it by any means indispensable. An 
airy room is sufficient, I have succeeded in rearing 
in this way Arctia fuliginosa, Epunda lichenea, lodis 
vemaria, &c. When, in the early spring, the larv» 
begin to feed rapidly and grow large, they must of course 
be separated, as already directed. If the collector be 
living in the neighbourhood where the insect occurs, it 
is perhaps an unnecessary trouble to carry them through 
the winter, as the larvae may be found at large in the 
spring months, by some of the methods already adverted 
to. Whatever care and pains be taken, it is obvious 
that " Nature " must be the best nurse and care-taker. 
I am in the habit now of removing the pup(B about a 
fortnight or three weeks after the larvsB have gone down 
or spun up. I do not assert this to be the best plan ; 
but whether it be so or not there can be no manner of 
question but that they should be looked at every now 
and then. I say this while smarting under the recent 
consequences of neglecting to do so ; for no later than 
the spring of this year (1862), upon examining my cages, 
I found that the greater part of my most valuable pupse 
had been devoured by the larva of (as I was afterwards 
informed) Tinea pseudo-spretella. I never was fond of 
TinesB : ever since, I have hated them ; and unfortu- 
nately my hatred is constantly kept at fever point, for I 
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cannot get rid of the reptile. I have boiled the moBs; 
the earth and the cages, and killed the insect wheneyer 
I could lay hold of it, which is no easy matter (N.B. I 
shall be happy to send a ** fine series ** of it to any one 
who will pay the postage), but with comparatiyely little 
effect. I now therefore remove the pupse as soon as I 
can do so with safety. The period which elapses before 
the larva turns to a pupa varies with different species. 
As a rule ten days will be found sufficient for those 
which pass the winter in that state. I have found that 
of those species which make their cocoons in spring, and 
of which the perfect insect appears in the autumn, the 
great majority remain a long time in the larva state 
before turning. These must of course be left alone at 
any cost. I may mention the following as coming, from 
my own knowledge, under this category, viz», Hadena 
Protea, Miselia Oxyacanthse, Epunda lichenea, Cirrsedia 
xerampelina, Xanthia citrago^'silago, cerago, aurago, and 
others. As bearing on this subject (of looking occasion- 
ally at your pupse), I make the following extract from 
the * Intelligencer,' vol. vi. p. 14 : — " Slugs and Worms. 
— I have just made a memorandum to bake all the earth 
and moss intended for breeding-cages, and so to extermi- 
nate the slugs and woodlice, which, small when first 
introduced into the breeding-cages, grow large and fat 
through the winter by feeding on the pupee. I have 
known a slug crawl in a straight course more than a foot 
up the side of my cage to get at a chrysalis, and then 
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feast on it till there was nothing left but the empty skin. 
They wiU also devour whole broods of young larvae." 
The above danger may be obviated, so far as the earth is 
concerned, by passing it through a fine sieve, as already 
directed. Upon the moss I pour boiling water, which is 
an effective exterminator. 

If I want to describe a larva unknown to me, I sepa- 
jrate it, and, having made the best description I can, I 
put it (the description) in the box where the larva is 
feeding, and afterwards with the pupa. Here I vnsh to 
iiige upon the young collector the practice of taking 
these descriptions. I do not wish to disguise that it is 
both troublesome and difficult. But by doing so we not 
only advance our knowledge, but we have the pleasure of 
imparting that knowledge to others. I have been en- 
abled to add many insects to my collection by reading 
the descriptions of larv®, their food, habitat, &c., which 
from time to time have been published. I am aware 
that it is the selfish practice of some to keep their know- 
ledge to themselves, especially in the case of rare species 
(which, so long as they continue so, are invaluable in 
filling up gaps) ; but let my young readers eschew such 
proceedings. Mr. Newman, the Editor of the *ZoolO' 
gist,* will always gladly open the pages of that periodical 
to these descriptions. In describing a larva Mr. N. re- 
quests his correspondents to call the six thoracic legs, 
not prologs, but simply 'legs,' and the abdominal ap- 
pendages < claspers.' '* It must also be remembered that 
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when referring to the ^'segments" the "head" is th^ 
first. 

In breeding, the young collector must be prepared for 
frequent disappointments. A considerable proportion—-^ 
I am afraid I must almost add, a majority — of the hiwrn 
taken at large, will be found to hare been stung by 
ichneumons. According to my experience the genera 
Notodonta, Dicranura and Eupithecia are most snbjecl 
to the attacks of these odious pests. I have seen three 
or four dozen emerge from the body of one single un« 
happy Eupithecia. It is indeed difficult to understand 
how the unfortunate caterpillar can continue to exisi 
with such a host gnawing at its vitals. It is sometimes 
a painful, at others a disgusting, and at all times a dis* 
appointing spectacle to see the internal feeder make itd 
exit through the skin. In the case of Ephyra pendularia» 
for example, the larva, when full grown, instead of turn- 
ing into a pupa, assumes a sickly appearance, the colours 
fade, and the larva, attaching itself by the claspers to a 
twig or to the gauze, stretches out at full length. This 
lasts for a day or two, when the anal extremity of the 
body may be seen to swell or bulge out, and, speedily 
splitting, the perfectly formed cocoon of the ichneumon 
is seen. Nothing is left of the original caterpillar but 
the shrivelled skin. In other cases the (apparently) 
apodous grubs, three or four in number, will eat their 
way out, and, clinging round it, will form their cocoons 
on what remains of the poor larva. In many instances. 
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however, especially among the Bombjces and Noctusa, 
ihey manage to become pupsB, and the mischief is not 
known till> in the place of the anxiously expected moth^ 
a ferocious ichenumon makes its unwelcome appearance. 
This is always done by sawing a circular hole though the 
capital extremity of the pupa. The rasping sound pro- 
duced by the jaws of the enclosed ichneumon during this 
operation may be plainly heard, and may be termed the 
death-knell to the collector's hopes. It frequently hap< 
pens, however, that the presence of an ichneumon in the 
pupa may be detected long before the insect emei^es, 
for the shell will after a while burst, and disclose ano- 
ther pupa, viz., that of the enemy. Again, when the 
perfect insect of a butterfly or moth is about to emerge, 
it is well known that the posterior s^ments of the pupa 
become elongated, through the efforts of the imprisoned 
insect to escape. Should this occur in a chrysalis which 
i& to pass the winter in that state, within some days, or 
even weeks, after its turning, you may be certain an 
ichneumon is there. If opened at once, the larva will be 
found ; if a little later, the soft imago. But to return to 
the young collector's disappointments. From what has 
been just said it will be plain that larv» hatched from 
the egg offer much the best chance of successful rearing. 
But numerous perils, even in this case, have to be 
encountered and surmounted between the cracking the 
egg-shell and assuming that of the pupa. Some of the 
brood, especially when very young, will die in moulting 
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their skin ; others from various diseases to which cater-, 
pillar flesh is heir. Though, to use correct medical 
phraseology, the prognosis and diagnosis of many 
these diseases are known, unhappily a proper course 
of treatment yet remains to he discoyered. Such .dis- 
eases are — cholerine, muscardine (whateyer that may 
mean), the growth of Fimgi or vegetable parasites on the 
bodies of the lanrse, &c. These may possibly originate 
from over-crowding, want of sufficient air, or damp ; bul^ 
very little, if anything, seems to be known about them. 
The most unaccountable, however, and at the same time 
the most irritating, thing is to see the lary» die off, 
when they are full fed or nearly so, without any apparent 
cause or reason. I will instance two cases that have 
recently occurred to myself, so that beginners may see 
that the " old hands " are often disappointed as well as 
the young ones. Last year (1861) a friend sent me a 
number of eggs of Epunda lichenea. As the larvse were 
to hybemate, I prepared a box for them, and supplied 
them with groundsel and chickweed. With some little 
trouble I carried them through the winter. In Febru« 
ary and March they fed up rapidly and well, and towards 
the end of April I had about fifty fine, full-growsi 
healthy-looking laryee. I was daily expecting them to 
go down, when from some, to me at least, mysterious 
and unknown cause, they b^an to die off one by one^ 
until only twehe remained : these became pupse. The 
other case was that of the eggs of a Eupithecia sent me 
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by Mr. Crewe, last May. These hatched in due time, to 
the number of about forty as well as I can remember* 
They have been feeding up to the present date (end of 
September). During that period, however, first one and 
then-another dropped off, and on the 26th of that month 
the last died, not even one having turned to a pupa. 
This is of course discouraging, not to say disheartening ; 
but the Entomologist will act wisely in adopting two of 
Jacob Faithful's mottoes — "No use in crying," and 
Better luck next time.*' I think I have now said all 
that is likely to be of service, or to interest, on the sub- 
jects of finding and rearing larvsB. It only remains for 
me to add under this head that I hope the foregoing in* 
structions may be of use to the beginner^ As he advances 
he will find that " Necessity is the mother of invention," 
and will doubtless strike out new, and very possibly 
better, methods for himself. 

Pupa. — Copious directions under this head are al«> 
xesdj before my readers. I, in common with others, 
have often been asked what is the best way of preserving 
pnpfls. It is very difficult to give any good or safe ad« 
vice on this point. In a little book by Mr. Richard 
Shield, called ' Practical Hints respecting Moths and 
Butterflies,* is a description, which I copy, of a box for 
rearing the pupee of Mtcro-Lepidoptera : — " Obtain one 
or more boxes of any convenient length or breadth, but 
liot less than six inches in depth (either divided into 
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compartments or not), and fitted. with a lid, baying alargd 
space cut out of it to within an inch of the nuurgin ; this 
open space to be covered with either close-woTe wire, or 
old calico affixed with thin glue. In the bottom of the 
box, or of each compartment, bore with a centro-bit one 
or more holes, about two-thirds of an inch in diameter; 
coyer these with pieces of perforated zmc, tacked down ; 
place on the bottom of each box or compartment mode- 
rately sized pebbles or sea grayel, to the depth of about 
half an inch, and on this again, to the depth of two 
inches, the earth on which to lay the pup®, composed of 
garden mould, silver sand, and thoroughly rotten wood 
from the heart of an old tree ; on this, after being made 
smooth, distribute your pupeB in such a manner, accords 
ing to their size, that, when covered, none are more than 
half an inch below the aarface, and cover the surface of 
the mould with a layer of moss about half an inch thick. 
The inside of the box should be rough, and the box itself 
should be raised on pieces of wood, or have pieces of 
.wood fixed to the bottom in such a manner that it may 
3tand clearly above the floor. By this arrangement you 
may damp your pupse with impunity, as it is impossible 
for them to become saturated with stagnant water, owing 
to the bottom drainage, and the moss at the top prevents 
undue evaporation by absorbing a certain quantity of 
moisture, and thus striking a medium between the two 
extremes of wet and drought." I have given in eaiemo 
the description of this very elaborate apparatus, as some 
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may like to try it. It may very possibly be necmary 
ior the successful rearing of the Micro-Lepidoptera, and 
will doubtless serve also very well for laiger pupae, if the 
collector be disposed to take so much trouble. At the 
same time I feel bound to say that, in my judgment, it 
is not required. A box of any kind, provided it be not 
less than six inches in depth, answers the purpose. It 
should have rough sides, and of course a gauze-covered 
lid. I do not know why Mr. Shield recommends close* 
wove wire." A thin coating of fine sifted garden or any 
other mould may be laid on the bottom of the box, and» 
if you like, some moss upon it. Only be careful first to 
boU, and then thorougJUy dry, the latter. For all the 
larger pupee — meaning, by this, SphingidsB, Bombyces 
and NoctusB — as &r as I can see, nothing more is 
required than] simply to lay them on the moss, and 
then — leave them alone. For the smaller pupae I have, 
during the last two years, adopted a different plan, which 
I would at least recommend as worth trying. I procure a 
number of lids of tin boxes, or shaUow white jam-pots» 
in which, having taken them out of their cocoons, I 
simply place them. My idea in doing so is that the 
coolness is of advantage, and I have certainly succeeded, 
since I employed this method, in rearing a larger pro- 
|K)rtion than heretofore. I put all the pupae of the same 
species in one of these lids or jam-pots, with a labd 
Jiaving the name (if I know it) of the insect I am thus 
enabled to form a tolerably accurate idea both of the 
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quantity and quality of what I have. The especial merit 
which Mr. Shield seems to claim for his apparatus i9 
that you are thus enabled "to damp your pups with 
impunity." Possibly. But, whether right or wrong, I 
have long since decided, in my own case, not to damp 
pupsB. I have already endeavoured to show, in another 
place {' Zoologist,* 8008), that, in my opinion, pupee in a 
state of nature do not require moisture. As some of my 
readers may not see that periodical, I will venture to 
make a few extracts from that communication. It was 
made in reply to a question asked by the Rev. E. Horton, 
Are pupflB killed by floods?'*: — " Mr. Horton considers 
that this question may have some bearing on the dis* 
puted point as to whether pupae in confinement should or 
should not be damped. I agree with him. At least it 
suggests the inquiry. In former years, as Mr. Horton 
rightly observes, I felt doubtful on the subject ; but later 
experience has convinced me that, on the whole, it is 
better not to damp them. On the supposition that in 
their natural state pupsB require and have moisture, soma 
collectors have felt themselves bound to try and supply 
it, and in doing so have experienced much difficulty in 
applying it in such a way as, on the one hand, not to 
give too little, or, on the other, too much. I am, however, 
most decidedly of opinion that this supposition is incor* 
rect, and is not warranted by facts. There is one fact 
which eveiy skilled pupa digger must have observed, ffix.f 
that in the YBBt m<ijority of cases ^\x^ «iX^ ioxmd on th^ 
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northern or eastern sides of the trees, i, e,, the sides least 
exposed to rain. Moreover, so iax from the larvfiB 
choosing damp or moist places, the reverse is the case, 
as every pupa digger knows. I am so satisfied now on 
these points that I rarely trouble myself to examine the 
moss, or dig, except on those sides or in dry places^ 
From these well-known facts I infer, nay conclude, that 
pupee in a state of nature do not necessarily require 
moisture, or at any rate very little." There is doubtless 
a humidity in the open air which may be of service to 
them, but, as that perhaps cannot be obtained in- doors, 
we must be content with a good airy room. Some pupo, 
however, mtist, I believe, be kept moist, as various spe^ 
cies of Leucania and Nonagria. I cannot venture to 
give any advice as to the best method of doing so. Ii| 
fact, before dismissing the subject, I may remark that 
there is no part of collecting in which it is more difi&cult 
to give [advice, or in which the beginner will be more 
called upon to trust to his own wits and experience, than 
that of the best way of preserving pups. If it be desired 
to "force" them — that is, to make the perfect insect 
" put in*an appearance *' before the usual time — ^it may 
be done by putting them in a green-house or hot-house, 
if you have one. If not, I have found it a very success* 
ful plan to place them (in a box vnth a little earth and 
moss) on the chimney-piece in a room where a fire is 
kept constantly burning. It has been thought by soma 
that this tends to cripple tlie m^t- tjl^w 'sssoesj^ 



76 



INSTBUGTIONS FOB OOLLECTING- 



this to be the case. It must, liowever, be borne in mind 
that if you want them to " pair," in order to obtain eggs, 
70U must not force them, as in this case the food-plant 
would not be ready. I may, perhaps, observe thai if the 
pupa be taken out of the cocoon, it is a good plan to 
place it on its " hce" If laid on its back or side, it will 
not unfrequently happen that the moth, having cracked 
the shell, will be unable to get rid of that part of it which 
contains the legs. This will inevitably result in a 
" cripple." It may be a fency only on my part, but I 
think that this catastrophe is less likely to occur when 
the pupa is placed, so to say, ** on its legs." If the pupa 
is not removed from the cocoon, I cut out a htde circular 
bit, some short time before the expected appearance of 
the moth, so as to enable it the more easily to creep out 
If the pupaa are left imdisturbed in tbe moss or earth» 
these proceedings are of course unnecessary. Though, 
as already observed, I am myself an advocate for re- 
moving pupsB, it is but fjEur to confess that, in doing so, 
one increases the likelihood of cripples, from the &ctthat 
they thus want that natural purchase which is supplied 
to them when buried in the earth, or spun up in moss; 

The choice of the two methods must be left to the 
discretion of the collector, only observing that if the 
former (the removing them) be adopted, the pupsQ should 
be left on a rough sur&ce. 
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Imaoo. — In the remarks which follow uuder this 
head, as to catching, setting, preserving, &c., &c., I have 
drawn from three sources — the ohservations scattered 
through the pages of the * Zoologist,' 'Intelligencer,* and 
other works on Natural History ; the observations and 
hints of friends ; and my own personal experience. I 
have done so that» where there are two, three or more 
methods of doing the same thing, the beginner may 
choose that which strikes him, and that I may not appear 
to lay down my own opinion as infallible. At the same 
time, where I think my own plan the best, I have not 
scrupled to say so. I must also ask the indulgence of 
my readers, if, in what follows, I appear at times dx9^ 
cursive, since, where there ore so many points to be con-r 
sidered, it would be difficult, not to say impossible, to 
preserve a strictly connected arrangement. 

I shall consider, first, localities for insects in the per» 
feet state, commencing with the butterflies, or day-flying 
species. Some are rare, that is, uncommon everywhere^ 
as Fiens Daplidice, Argynnis Lathonia, Lycaena Acis 
and Vanessa Antiopa : others are local, that is, confined 
to a particular district^ county, or even field, but in com« 
parative abundance there ; such are FapUio Machaon, 
Erebia Cassiope, Erebia Blandina, Lycaena Arion and 
L. ActflBon. Others are common everywhere, aa Saty- 
rus Janira, Vanessa Urticae, &c., &c. Again, it is to be 
observed of butterflies in general that different species, 
whether common or uncommon, ate iowxA xsCsrrs^ 
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ties of a certain description or kindy beyond which or 
without which it is vain to look for them. Thus, for 
example, some species are to be found only in woods or 
the borders of woods, as Limenitis Sibylla, Apatura Iris, 
Leucophasia Sinapis ; others in marshes ; others in 
mountainous, chalk or heath districts ; others in fields 
and meadows. It would be impossible, in such exten- 
sive Orders as the Bombyces, Noctuse and Geometne, to 
give the separate localities for each species ; but as the 
** butterflies" are only sixty-five (sixty-four if Polyomma. 
tus Artaxerxes be merged) in number, and as they are 
generally the Order first attacked by the enthusiastic 
beginner, I will, as far as I am able, draw out here a list 
of the kind of localities they frequent : — 

Woods or borders of woods — Pieris Cratsegi, Leuco- 
phasia Sinapis, Satyrus ^geria, S. Hyperanthus, Lime- 
nitis Sibylla, Apatura Iris, Vanessa G-album, Argynnis 
Paphia, A. Aglaia, A. Adippe, MelitaBa Selene, M. Eu- 
phrosyne, M. Athalia, Nemeobius Lucina, Thecla Be- 
tulse, T. Quercus, T. Rubi, Lycaena Arion and L. Aj> 
giolus. 

Fens and marshy places — Papilio Machaon, MeHtaea 
Artemis, Polyommatus Hippothoe. 

Dry hilly meadows — Arge Galatsea, Satyrus Semele, 
S. Tithonus, Chortobius Pamphilus, Vanessa Cardui, 
Lycsena Adonis, Syricthus Alveolus, Hesperia Paniscus ? 

Oomwfi, 
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Mountainous districts and moors — Erebia Blandinai 
E. Cassiope, Chortobius Davus. 

Generally distributed throughout lanes, meadows, &c» 
&c. — Gonepteryx Rhamni, Colias Edusa, C. Hyale, 
Pieris Brassicae, P. Kapse, P. Napi, P. Daplidice, Antho^ 
cbaris Cardamines, Satyrus Megssra, S. Janira, Vanessa 
Atalanta, V. lo, V. Antiopa, V. Pdychloros, V. Urtic8B, 
Argynnis Lathonia, Thecla W-album, T. Pruni, Polyom- 
matus Phleeas, Lycssna Alsus, L. Alexis, L. ^gon, L* 
Agestis, Tbanaos Tages, Hesperia Linea, H. Sylvanus. 

Chalk — ^Lycsena Adonis and L. Corydon. 

Melitsea Cinxia and Hesperia Acta^on are found re- 
spectively in the Isle of Wight and Lulworth Cove, Dor- 
setshire ; but I do not know what particular kind of 
locality they frequent. 

. It is "long, long ago" since I collected butterflies, 
having obtained all the species, except three or four ; but 
it is probably the happiest period of the collector's ento- 
mological, career. Then everything is rare ; and I look 
back with something very like regret to the time when 
I used to pin, with pride, a number of Satyrus Janira 
into the crown of my hat, and think it a good day's work, 
or gloat over a specimen of the " Silver Y." But, once 
more to business. I need scarcely remark that bright, 
sunny days are the days for butterfly-hunting. There 
are no baits or attractions for them but flowers, and if 
captured at all it must be by dexlerA.^ Q>i\ia5A> 'iSs^^js^ 
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speed of legs. There are, I beKeve, two kinds of net 
commonly employed for this purpose. The one consists 
of a hoop or ring of iron (sometimes cane), about three 
feet in circumference ; if of iron, it should be as thick as 
a pipe-stalk. It may, howerer, be made as laige or as 
small as the collector wishes. The larger it is, the better 
chance of entrapping the insect ; the smaller, the more 
easy to wield. To this ring is attached a bag-net, about 
two-and-a half feet in depth, made of green gauze. Some 
prefer white : in my judgment green is the best. To 
prevent the edges from being frayed, a strip of stout 
caHco should be sewn round the hoop, and the gauze 
fastened to it* The hoop must next be screwed into a 
stick (the lighter the better), and the instrument is com- 
plete. For all ordinary purposes a stick three feet long 
is amply sufficient. For some of the high-flying butter- 
flies, as Apatura Iris and Thecla Quercus, a much larger 
handle will of course be required. For GeometrsB, which 
may be found in the daytime by beating hedgerows, 
trees, shrubs, &c., a much smaller net, which can be 
easily wielded with one hand, will be found very service- 
able. The net in this case may be two feet in circum- 
ference, a foot and a half in depth, and the handle about 
a foot. With the ordinary net described as above, I sup- 
pose the anxious and excited beginner to be in a wood, 
about eleven a. m., on a bright summer's day. It is little 
use tiying for butterflies before this hour. He walks 
alowljr down one of the ridings *, hia e^ea ^^erj^here ; 
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the net firmly grasped in both hands. Suddenly some- 
thing, shining goigeously in the sun, sails past him, and 
settles on a flower or shrub some half-dozen yards in 
advance of him. It is Ai^gynnis Paphia, fresh from the 
chrysalis"] With stealthy step and bated breath, and 
trembling with excitement, he creeps nearer and nearer, 
bis eyes glued to the glorious creature, as, with expanded 
wings, it basks in the sun. Just as he gets within dis- 
tance, however, there is an ominous folding of the wings 
(most collectors will know what I mean) preparatory to 
flight Kashly he makes a strike. He is one inch short 
of the mark, and the next moment Paphia is over the 
tops of the trees. But if better fortune attend him, a 
dexterous sweep, and a quick turn of the net with the 
wrist, and the prize lies imprisoned at the bottom, where 
for the moment we will leave him. Again, to vary the 
scene. I see a strange, and at first sight an unaccount- 
able, spectacle ! It is that of a young man rushing fran- 
tically through a field of clover under a burning sun. 
In his right hand is held aloft, and brandished like a 
banner, a bag-net. His hat is gone, his coat-tails are 
streaming behind him, and from the aforesaid coat-tails 
proceeds a strange and mysterious rattling, as of pill- 
boxes. About two yards in fix>nt of him is a bright 
orange-coloured butterfly. His eyes are fixed with un- 
deviating steadiness on that butterfly. It nears a lofty 
hedge. One mighty effort, — a vigorous sweeig of tba 
—the butterfly sails calmly o^et 
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young collector falls fiat on his face ! These little 
catastrophes will happen, and not unfirequently ; nor is 
the slight, perhaps, but inevitable ruffling of the temper, 
produced by them, much calmed down by the encou- 
raging remark from a cool and unsympathizing by- 
stander of " Go in and win ! " just when you have lost. 
But, supposing the butterfly safely housed, try and get 
him into the comer of the net. Above all things, avoid 
being in a flurry. I know it is a trying thing to see a 
beautiful specimen fluttering in the net, and to fear that 
it is injuring itself while so doing. But be assured that 
being in a hurry vnll not mend matters. Never attempt 
to lay hold of a butterfly while it is fluttering. When it 
rests, and its wings are raised up over its back, then 
dexterously seize it through the net by the legs, and give 
it a good squeeze. This will do very well for large but- 
terflies ; but I shall have a good deal more to say on this 
matter hereafter. 

The other net, to which reference has been made, is 
called a flap-net. As I am not familiar with either the 
make or use of it, I shall quote the description given of 
it by Mr. Newman, in his * Familiar Introduction to the 
History of Insects.* He says : — " The clap-net is the 
grand weapon of the Entomologist. This is a large piece 
of muslin, four feet long and nearly three wide, sup- 
ported on two light rods, which pass along a border 
made of brown holland or other strong substance, bend 
towards each other at an obtuse angle, and meet at the 
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top of the net. One of these rods is held in each hand, 
the handles being the parts uncovered ; the net is fb^ed 
to each rod by means of a piece of tape, which passes 
through a hole made in the rod, and is tied firmly in a 
bow. The rods of the clap-net are each composed of five 
pieces united by ferules ; when taken to pieces, and 
placed in the net, the latter may be folded in a very mo- 
derate compass, slipped into a brown holland case, and 
.put in the coat pocket. For this kind of net both green 
and white muslin are used, but white is much the best, 
•as the small insects are more readily distinguished on it 
[I do not agree with Mr. Newman on this point] ; green 
muslin, however, has the merit of being less conspicuous, 
which imder some circumstances is an advantage. . . . 
This net is the best for pursuing butterflies and moths 
on the wing ; the hunter tries to get the net under the 
object, and strikes upwards, closing the rods at the same 
time. A loose bag is formed, by a fold of the muslin, 
across the bottom of the net ; this prevents anything 
j&rom getting out" Mr. Newman does not give any 
directions as to how the collector is to get the insect out ; 
neither can I. 

Either of these nets is very good. I prefer the former, 
probably for the simple reason that I have always used 
it, and become accustomed to it. 

It is essential to a successful butterfly expedition that 
.the day be warm and sunshiny, though an intensely hot 
or very sultry day is by no means the best. Butterflies^ 
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are rarely on the wing before eleven a.m., or after four 
' p. M. The most likely localities, in general, are— -op^ 
glades and ridings in woods, and especially flowery mea- 
dows in or on the borders of them ; lanes ; fields, parti- 
cularly doyer ; heath ; chalky districts, &c. 

With regard to moths, including under that head the 
Sphinges, Bombyces and NoctueB, they, like the butter- 
flies, may be classed as rare, local and common. Most 
of the Sphinges fly by day, and are captured like butter- 
flies. Such are Procris Statices and P. Globularise, the 
genera Anthrocera, Sesia, Sphecia and Trochilium. Ma- 
croglossa Stellatarum is also a day-flyer, but is by no 
means easily captured. The larger Sphinges are gene- 
rally taken in the larva state, excepting perhaps Ohoe- 
rocampa Celerio. The young collector should carefully 
look out for what are called " Clear-wings," i, e,, the 
different species of Trochilium, Sesia, &c., for they so 
closely resemble bees, wasps and khneumons, as easily 
to deceive an inexperienced eye. 

There is only one way of taking Bombyces (I mean 
the perfect insect) which offers a reasonable prospect of 
success. This will be spoken of hereafter. They may, 
however, occasionally be found in the daytime by beat- 
ing, or settled upon the trunks of trees in woods. I 
have no hesitation whatever in saying that the two hsst 
methods of procuring Bombyces are pupa digging and 
larva hunting, and these are the two methods I should 
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recommend, not only to the beginner, but to all col- 
lectors. 

With r^ard to NoctusB, speaking of day hunting, 
little, comparatiyelj speaking, can be done. The assi- 
duous collector will, indeed, not unfrequently be re- 
warded by finding good insects settled on the trunks of 
trees in yarious localities. N.B. The northern and 
north-eastern sides are the favoured localities. 

In the Geometr© much more (perhaps more than at 
any other period) may be done during the day. They 
are very fond of settling on trunks, which, when in 
woods, should be carefully examined. It is astonishing 
how accurately, after a litde practice, the eye will learn, 
even at a considerable distance, to detect the presence of 
a moth on a tree or elsewhere. Geometrse, moreover, 
are much less exclusive in their habitats than most other 
insects. They may be found almost anywhere — indoors 
and out of doors, in hedges, grass, trees, shrubs, heath, 
flowers, meadows, &c. On a dull day, when there are no 
butterflies out, or you don't want them, take a light 
stick and the small net described above. Beat the 
hedges, trees, &c., and as the moths fly out you can 
easily capture them. I must, in passing, urge upon the 
beginner the necessity of thoroughly searching a locality. 
The reasons for this are obvious : — 1st. The food-plant 
may be rare, or only in scattered patches, and conse- 
quently the moth will be more or less confined to those 
i^ts. ^ndly. The atmosphere, even in the daytime. 
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has a great influence upon insects, at one time inducing 
sluggishness, at another activity. In the former instance 
beating is almost useless, while in the latter a tap will 
set them flying in all directions. It is plain therefore 
that assiduous and constant beating, even in an appa-> 
rently unproductive locality, is desirable. 8rdly. There 
can be no doubt that many species have fixed hours for 
emerging from the pupa, and rare insects have been 
found drying their wings where, an hour or two after- 
wards, no amount of beating or searching would detect 
them ; for it may, I think, be laid down as an almost 
invariable rule that an insect, as soon as it has thoroughly 
dried its wings on a trunk, stalk, &c., will then creep 
down and hide itself in the surrounding herbage.' 4thly. 
From some cause or causes at present unknown, an 
insect will be plentiful to-day, and wholly disappear 
to-morrow. Many and many a beginner (myself among 
the number) has been deceived in this way. " Oh, that's 
a common thing ! I can take it at any time." How 
often has this been said ! But a few days afterwards a 
friend perhaps writes and says, **I should feel much 

obliged for some specimens of A c , as I hear it 

is common with you." Accordingly, next morning you 
take your net, and, full of benevolent intentions, you 
arrive at the favoured locality, bringing an unusually 
large collecting-box, or a number of pill-boxes, for the 
j)urpose. But the insect has disappeared ! In vain you 
thmah the trees, or kick up tloo Yx.ei\»;^ek\ mwnyou 
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cast a searching and scrutinizing look above, below, 
around. Not even a wasted specimen is to be seen. On 
your retiuu home you sit down to the unpleasant 
(I speak from experience) task of writing to your &iend 
to say that you are very sorry you cannot send him the 
insect now, but you hope to take it again next year, and 
will be sure to remember him. But, my young friend, 
when next year comes, you may be a couple of hundred 
miles away, or the insect may not appear in its old 
haunts. Of this latter occurrence we have a very re- 
markable instance in the case of Erastria venustula. It 
is on the authority of no less a person than Mr. Henry 
Doubleday. " On the 29th of June (1845), whilst walk- 
ing with a Mend through a heathy part of the forest, I 
observed several specimens of this pretty little species 
flying over and alighting upon the common fern; not 
having any entomological apparatus with me, except a 
couple of pill-boxes, I only secured two specimens. The 
next day I again visited the spot, but could not see a 
single individual. Mr. Bentley informs me that his 
£Either captured tins insect in our forest more than forty 
years ago ; but I believe no one has since met with it in 
Britain, except myself; at least I am not aware of any 
other captures." (* Zoologist,' iii. 1086). Observe, forty 
years had elapsed between Mr. Bentley's and Mr. 
Doubleday's capture of this insect Nor iis this all. 
Mr. Doubleday took his specimens in 1845. The insect 
then again disappeared, and ivsA. T^-Sci5M!:«^^x^ 
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1860, — period of Meen years. Many like instanoee 
might be brought forward (as Micra osirina) ; but this 
will be sufficient to show that we should not " put off till 
to-morrow what may be done to-day." 

To return to the subject of beating. When a moth is 
in the net, the next question is how to get it out, and 
this is by no means so easy a matter as at first sight ^ 
might appear. The way in which this is commonly done 
is by " pill-boxing." A box large enough for the pur- 
pose is inserted into the net, and the moth, being 
beguiled into it, is transferred to the coat pocket. How 
this operation of getting the moth, when in the net, into 
the pUl-box is best done, I must leave to others to ex- 
plain. It is a method I have never adopted, for several 
reasons. Should my readers, therefore, be disposed to 
select it, I must leave the manipulation to themselves. 
The following plan I strongly recommend, as the easiest, 
safest and most expeditious. Procure three or four tin 
boxes of the following description : — The shape must be 
oval. Breadth, longest way, two inches and six-eighths ; 
shortest, two inches. At one end is a lid made to open 
and shut easily, by means of a flexible hinge. At the 
other end is a similar lid. About an inch and a quarter 
&om this lid have inserted a tray pierced with a dozen 
or so of holes, about the size of an ordinary knitting- 
needle, and the box is complete. The depth of the en- 
tire box, including the false bottom, may be four and a 
halfinchea. Wizen about to u&e it get eight or ten 
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ft ptdp. Put this pulp into the false bottom, and close 
the lid firmly. It is perhaps as well to make a mark hj 
which the lower lid may at once be distinguished from 
the upper. Having your moth in tlie net (the net being 
held in the left hand), with the right hand cautiously 
insert the box, with the upper lid raised about an incli 
and a half or a little more. The box must be held in 
the following manner: — The lid is held up by the 
thumb, the forefinger rests lightly upon the lid, while 
the box itself is held by the remaining fingers, the lower 
part of it resting against the wrist. If the insect be at 
rest, get the edge of the box under it. When this is 
done, move up the box until it touches the insect. In 
ninety-nine cases out of a hundred it will jump back- 
wardSy i. e,, into the box. Now is your time. Press the 




lid down, and the business is done. The accompanying 
little diagram may help to asi e^et \flA«t«^»sjSsj3i%^ 
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laurel-leaves, and bruise them with a hammer to nearly 
the lid raised for the purpose of capturing ; bb, body 
of the box ; o, space for the laurel-leaves ; d, bottom 
lid; dotted line, pierced tray to admit the fumes to 
ascend. The advantages of this plan are many. It is 
easily done, a little practice making perfect. It is 
quickly done, and it prevents the possibility of the insect 
rubbing itself or fluttering about. If the laurel-leaves 
(which had better be renewed every second, or at fiar- 
thest every third, day) be fresh, the stupifying effect is 
almost instantaneous, and in a few seconds the insect 
may be turned out on to the hand and examined. If tod 
much rubbed, or if not wanted, it may be thrown away, 
with the comforting assurance that it will soon recover 
again, if not kept too long in the box. If it wanted, I 
shall explain hereafter the subsequent steps necessary to 
be taken. If the insect is fluttering about the net, it will 
be better to wait till it settles. When, however, you 
have become accustomed to use the box, you will find 
that it may easily be incarcerated, even when flying. A 
box of this kind wiU answer for all butterflies, as well as 
Sphinges, Bombyces, NoctusB, Geometrse and Pyrales. 
I do not, of course, include the very large ones. I know 
of no plan for these (if in the net), except a good squeeze 
under the thorax. You must do this as well as you can. 

We may now suppose the day drawing to a close, and 
with it we bid ferewell to the butterflies. On warm, 
dusty summer evenings, moths of all Orders begin to 
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fly. The first to appear, generally, are the GeometreB. 
From about eight till a littb after nine they may be cap- 
tured with the net, as they flit about the hedgerows, or 
open places in woods. The Bombyces and NoctusB, 
being such rapid flyers, are not easily captured in this 
way, unless hovering over or settled upon some &vourite 
flower. Mr. Brown, ^of Burton-on-Trent, recommends 
the following plan, viz., " to choose the margin of a wood 
well hedged, and the ditch filled with herbage, by the 
side of which I walk, holding in my left hand a small 
pocket lantern, with a bull s-eye glass, secured by a rib- 
bon round my neck ; and in the other hand a bag-net. 
The moths will ever and anon make their appearance 
fix>m among the trees, and will skirt along the hedge ; 
and if the lantern be turned towards the wood, they may 
be struck with the net the moment they appear within 
the illuminated disk. By this means I have caught 
many species which could not be allured by a stationary 
lamp." (* Zoologist,* i. 178). Another method is, to fix 
a large white sheet across a riding in a wood, and to 
place on one side one or more lanterns. I have only 
once seen this plan tried, and on that occasion it was a 
£Eulure; but it was a bad night, and no moths were 
flying. I can easily suppose it a most excellent trap, for 
the glare of light on a dark night is prodigious. When 
the dazzled moth settles on the sheet, he or she can .be 
boxed at once. 
It is scarcely necessary to sKy, 
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attractions for moths (Noctuse) are "sweets," wheth^ 
natural or artificial. The following list of some of their 
favourite flowers is taken from the ' Zoologist* : — 

Honeysuckle — " In the neighbourhood of Ely, where 
Choerocampa Elpenor and C. Porcellus are more plenti- 
ful than they are here, I have taken several specimens 
of each jfrom this plant, with a few of Sphinx ligustri, 
CucuUia umbratica (in abundance), Flusia Iota and P. 
Chrysitis." 

Jasmine and Valerian — " Among others I have taken 
from it Choerocampa Porcellus, Trochilium Tipulseformis 
and T. Myopseformis, Hecatera Dysodea, &c." 

Bladder Campion — " I have taken from it Noctua tri- 
angulum, Dianthoecia Carpophaga and D. capsincola, 
Aplecta advena, <&c.*' 

Eeed — "From the blossoms of some reeds grow- 
ing by the side of a small plantation near Ely, I cap* 
tured, on the 19th and 2Ist of October, specimens of 
Orthosia Lota and 0. macilenta, Glsea spadicea, Miselia 
Ozyacanthse, Nonagria crassicomis, &c." 
' Barberry — "the golden blossoms of which are re* 
markably attractive to Hadena plebeia.*' 

Baspherrg — "which is very attractive while it lasts, 
and is visited by Aplecta advena, &c." 

Pansy — " An especial favourite with the genus Plusia.** 

" The common sage is very attractive in some seasons. 

" The pink is also an attractive flower." 
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In addition to Mr. Gaze*s list, I have found the fol- 
lowing flowers and shrubs attractive to moths, viz., the 
French and African maiygolds, the white verbena, sweet 
soabious, all the thistles, the common laurel, &c" (ZooL 

In addition to these I maj^ name, from my own exp^ 
rience, gooseberry trees when in flower, syringa, ragwort^ 
petunias, privet and nettles, I know of no shrub more 
attractive than syringa when in full blossom. It and 
the lime tree, under similar conditions, will, on favour- 
able nights and in favourable localities, absolutely swarm 
with insects. It appears difficult, at first sight, to un- 
derstand what attractions nettles can present to moths. 
That they do so, however, I have had ample proof. It is 
the leaves, not the flowers, which they frequent. What- 
ever be the cause, on certain evenings throughout the 
summer and autumn, nettles, in ditches or waste places^ 
will be found peopled with moths. A bull's-eye lantern 
is necessary. With this you examine the leaves, and on 
favourable nights the moths will be seen either crawling 
about, or imbibing the nectar, whatever that may be. 
Here the " tin box " will be found invaluable. It is no 
joke, I fancy, "pill-boxing" a moth among nettles. 
With the tin box both leaf and moth can be secured 
together with one hand. It is difficult to avoid getting 
stung even in this case, but you are much less likely to 
be 80 in this way than in the other, to say nothing of 
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only one hand being endangered. In a small orchard, 
•bordered with a quantity of nettles, close to mj house at 
Brandeston, in Suffolk, I took myself, in one year, fine 
specimens of the foUowing thirty-eight species : — ^Epione 
vespertaria and E. apiciaria, EUopia fasciaria, Acidalia 
imitaria, Timandra amataria, Cidaria psittacata and C. 
miata, Leucania conigera, L.lithargyria, L. comma, L.im- 
pura, Xylophasia hepatica, Apameagemina, Miana strigilis, 
M. fasciuncula, M. furuncula, M. literosa and M. ar- 
cuosa, Agrotis suffusa, A. segetum, A. exclamationis and 
A. corticea, Noctua augur, N. C-nigrum, N. plecta, N. 
itriangulum and N. festiva, Orthosia Lota and 0. maci- 
lenta, Anchocelis rufina, A. pistacina and A. Lota, Xan- 
thia cerago and X. silago, Heliothis marginata (once), 
Hypena rostralis and H. crassalis, Pyralis glaucinalis. 
I have been thus particular about " netties," as I am not 
aware that any one, excepting myself, has paid any 
attention to them. The above list will show how much 
may be done by those who don't mind a littie stinging. 
There are not many ** rarities " in the list, it is true ; 
but beginners must " begin at the beginning." 

A privet hedge in full bloom is a wonderful favourite, 
and should never be neglected. Li the miserable sum- 
mer of 1860 I was at Kingwood, in Hampshire. Just 
outside the town, bordering the high road, was a fine 
hedge of this kind. Whatever moths were out that 
, summer came to the privet hedge, and nothing else. 
Sugar was of no use at all. It was interesting to watch 



BUTTEBFIilEB AND MOTHS. 



95 



witH what unfailing regularity the moths, led by the 
appetizing odour, came sailing over the fields or the 
road, and settled down. Some do this at once, while 
others are restless and apparently fastidious, creeping 
from one flower to another till they find one to their 
liking. On this hedge I took two splendid specimens of 
Triphsena subsequa. 

Petunias and verbenas seem to be the weak point in 
the characters of those rare and beautiful insects, Dei- 
lephila Galii, D. lineata, and Choerocampa Celerio. 

I have reserved to the last the two most famous natti- 
ral baits for moths, viz., saUows and ivy. The sallows, 
when in bloom, must be examined with a lantern, or, if 
you have a companion, he may hold a sheet or the flap- 
net under the tree while you shake it. The moths will 
fall helplessly down, and may be boxed at leisure. For 
my own part, I do not think sallows are to be compared 
-with many [of the shrubs already named. Very few 
insects are out at the time when sallows are in bloom. 
The greater part, nevertheless, of the genus Tseniocampa 
may be taken in this way, and in it are some decidedly 
scarce species, as T. opima, T. leucographa and T. popu- 
leti. The commoner species are much more easily and 
satisfactorily taken by pupa digging. I do not at all 
deny that other species may be taken at sallows, but 
they are mostly autumnal species which have hyber- 
nated ; consequently their appearance is not improved : 
besides which they may be taken in perfection on the 
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" ivy bloom," of which I now proceed to speak. An old 
wall or ruin, covered with ivy in full blossom, is as 
attractive to the collector of moths as to the moths them- 
selves. Of all out-door methods of capturing insects, 
this [is, to me, the most exciting, not excepting even 
" sugaring." My first introduction to " ivy bloom " was 
many years ago, at Almondsbiuy, near Bristol Near 
the house in which I was staying were walls upon walls 
burdened with ivy, and laden with its fingrant blossoms* 
I had only one night at it, but it was a fiivourable night, 
and I shall never forget it. As the lantern was slowly 
passed along, first one and then another pair of eyes 
gleamed and shone in the light, like gems. Fhlogophora 
meticulosa reigned supreme in point of numbers ; then 
there were Calocampa vetusta and G. exoleta, looking 
not unlike sausages; the delicate Xylina semibrunnea 
and X. petrificata, besides many common species ad UM- 
turn. To a beginner, as I then was, it was indeed 
a glorious and exciting spectacle. In addition to the two 
last-named, the great prizes at ivy bloom are Gampto- 
gramma fiuviata, Agrotis saucia, Hoporina croceago» 
Dasycampa rubiginea, and some others. All the au< 
tumnal NoctusB, and some GeometrsB, frequent the ivy ; 
and I think I may] safely say that as an attraction it is 
unequalled : while in bloom, sugar is of scarcely any use 
if applied in its neighbourhood. 

There are several ways of capturing insects at ivy. 
My own plan (when the ivy is within easy reach) is 
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simply to ei:aimue it with a lantern in the left hand, 
while in the right I have the tin hox. If I see an insect 
I want, .1 get it into the hox in the manner already 
described, i.e., place it under the insect, and tilt it in. 
If, as will not unfrequently happen on ivy, the insect is 
sluggish, and wont be persuaded to drop into the box, I 
enclose both the insect and the spray on which it is 
feeding. When you expect insects to be plentiful, you 
should have at least two of these boxes with you. If the 
.laurel leaves are quite fresh, you may allow three or four 
moths to be in the box together at the same time, as 
they will not injure each other, unless the box be 
knocked about. To prevent this, and at the same time 
to increase the stupifying effect of the poison, as I cap- 
ture each moth I put the tin box into my trousers 
pocket. About every three minutes or so, if the insects 
are abundant and my boxes are full, I place the lantern 
on some convenient place (if I have a companion he 
holds it), and then turn the moths out on to my hand. 
Selecting such as I may want, I pin them at once with 
a very fine pin, and stick them in the collectiug-box. If 
any scruple be felt at leaving them alive and pinned, it 
may be obviated by killing them on the spot (as described 
hOTeafter) with oxalic acid. For this purpose I carry in 
my waistcoat pocket a small well-stoppered bottle and a 
steel pen. 

Another plan is "pill-boxing." If the collector be 
alone, he must, in this case, have the lantern suspended 
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round his neck, and (J suppose) &Btened in some way, to 
prevent its swaying about. He then walks sideways, like 
a crab ; and when an insect is seen he takes the pill-box 
in his right hand and the lid in his left, and inveigles it 
into the box, which is put into the coat pocket T give 
this method of operation subject to correction, for I have 
never tried it. Both methods have their advantages and 
their drawbacks. The objection (which I readily allow) 
to my plan is that it takes up more time. But, on the 
other side, it has the advantage <^ leaving one hand free, 
which is a great desideratum. This of course cannot be 
the case in the other plan, as it is obvious that both 
hands must be employed in pill-boxing. Again, while it 
is not to be denied that time is taken up in turning out, 
pinning and killing the insects, there is this counter- 
balancing satisfaction — you know that they can't be 
spoiled. Now, in pill-boxing it is allowed that some ai^ 
almost sure to knock about, and so injure themseivoH* 
Consider also the feverish state in which jom are kept 
lest that " Rubiginea " or that " Petrificata ** is sfMnning 
about in the pill- box ! The state of the case, then, 
seems to be this: — by pill-boxing you obtain probably 
wore insects, but with an increased risk of injury ; by 
tin boxing probably fewer, but with the agreeable con- 
viction that such as they were when you boxed them, 
such they will remain. To save future repetition I may 
observe that these remarks apply equally to ** sugaring,'* 
of which I shall have to speak shortly. 
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When the ivj is beyond reach, another method, differ- 
ing from either of these, must be had reoouise to. I 
give an excellent and simple one, first shown to me by 
my much-esteemed friend Mr. Birchall, than whom I do 
not know a mcnre enthusiastic or indefatigable collector. 
.The lantern, which should be a small one, is fixed on the 
top of a stick, three or four feet long, as the case may be. 
-A Uttis below the lantern is listened a small bag-net, 
shaped so as to fit closely to a spray. With this imple- 
ment in the left hand, you examine the ivy beyond reach. 
Whenever a desired moth meets your eye, all that is re- 
jquired is simply to tip it into the net with a stick held 
in the other hand. It can then be taken out of the net 
by one or other of the methods above. This will be 
found an almost indispensable instrument when the ivy 
48 collected about trees, especially if th^y are in hedge- 
rows. 

One other plan must be adverted to, only, however, at 
once to condemn it. I mean that of beating the ivy. 
Nothing can be more suicidal. For the sake of one 
night s captures you irremediably destroy your preserves. 
It is the MAe of the " Goose and the Golden Eggs." 
Let me therefore advise the beginner to have nothing to 
.do with it. It would probably not do much harm to 
^shake the ivy, provided it be not done too strongly. 

Sugaring, This is the last of the outdoor methods of 
capturii^ insects. We have considered most of the 
K^ral baits for attracting moths. Sugaring, I need 



100 



IKSTBUCnONS FOB COIXBCTIKa 



scarcely say, is an artificial substitate for them. I be- 
lieve we owe the discoYeiy of it, or at least its applicap 
tion, to Mr. HoDiy Donbleday. In writing this little 
work professedly for beginners, I am reminded of the 
time when I was myself one, and when I had the plear 
sure of first making his acquaintance. Thou^ Mr. 
Doubleday will probably nev^ read these pages, I can- 
not lose this opportunity of expressing my grateful re- 
membrance of his kindness and generosily. As to his 
invariably courteous and gentleman-like (adjectives by 
no means to be applied to aU naturalists) style of corre- 
spondence, his readiness to give to beginners the benefit 
of his great experience, and his Hbeial ffifu of insects, I 
feel confident that, among those who know him, there 
are not two opinions. 

I now proceed to give the various receipts for pie* 
paring and using sugar. I believe the fiist notices of the 
use of sugar were contained in the 'Entomologist,' a 
work which I have made many efforts, for years past, to 
procure, but as yet in vain. I must therefore content 
myself with extracts from its successor, the ' Zoologist.' 
The earliest notice I find to my purpose is from the pen 
of Mr. Douglas, who says : — ** The * Entomologist * and 
the * Zoologist ' have each contained several notices of 
captures of moths by means of sugar, but there has been 
no account of the method of using it ; and from the com- 
munications of some of my correspondents, I am in- 
clined to believe that it is not generally understood by 
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country Entomologists. A brief direction may therefore 
be of service, and be the means of making many captures 
daring the ensuing summer. The strongest brown 
sugar, known as * Jamaica foots/ is mixed with hot water 
to the consistence of treacle, or somewhat thinner, and a 
small portion of rum added and stirred in ; the composi- 
tion is then laid on the trunks of the trees, in favourable 
situations, with a painter's brush. I have found that it 
is better to make long and narrow streaks than broad 
patches. Many species do not like to wet their feet, and 
sit and sip the nectar modestiy and at a distance : others 
are not so careful, but rush readily on their destruction. 
The sugar should be put on the trees at dusk, before the 
moths fly ; for I have repeatedly observed that if used 
afterwards, not nearly so many will come. With a lan- 
tern suspended from the neck, and thereby preserving 
an upright position during every movement, the collector 
may visit the trees several times during the evening. 
The greater number of moths wiU be found during the 
first hour, but some species are only taken late at night. 
Most of them may be taken very easily by holding a pill- 
box under them, into which they will fall, and remain 
quiet till the next day [?], but some are not so quiet 
[observe]. Some persons boil the sugar and water, and 
think it an advantage, but I have not yet tried it Of 
the efficacy of the addition of the rum I am sure, having 
more than once seen one collector use it, and another at 
the same time sugar without it, when the former would 
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obtain double the number of NoctusB." (ZooL ii. 399—* 
400). 

In the same periodical Mr. Gregson writes as follows : 
— " I find from reading your note on capturing moths 
with sugar, and also from several letters 1 have reeeived 
questioning me as to my success, that there are still a 
number of sceptics respecting that most useful plan. I 
hope the following observations will in some degree tend 
to dispel the doubts entertained by those who have not 
yet succeeded. Like many others who have since stic* 
ceeded, I was disappointed at first ; but disappointm^t 
in what I knew others practised to good purpose only 
stimulated me to firesh endeavours, which were eventually 
crowned with success. I was told to take sugar without 
regard to what sort, and I took what was in use in the 
house at the time, never fer a moment supposing that 
it was at all requisite to take any particular sort. It was 
fine white sugar, a mixture of East India, made up to 
look as white as possible for sale. On paying more 
attention to this I found it had little or no smell, conse* 
quently could not be very attractive to moths. I there^ 
fore got some from the lower side of an East India hogs* 
head ; it was very dark brown, and smeUed very strong 
of rum : I then tried my experiment on a length of rails 
round a plantation, using first the fine sugar, next the 
same mixed with honey, and lastly the dark brown, al 
distances of about twenty yards apart ; the result was; 
cm my return to the brown I got one Cerigo Cytherea, 
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and missed another specimen which had not quite 
settled to his supper. Retracing my steps, I found on 
the brown sugar and the honied sugar six specimens of 
Graphiphora (Noctua) baja, three 'of Xanthia flavago 
[this must be an error], three of Agrotis valligera, two of 
Actebia (Agrotis) praeoox, five of Agrotis cursoria, besides 
a number of common NoctusB ; but I did not take a 
sbgle specimen from the fine white sugar, though I 
could see numbers of moths flying past it. From ob- 
servations made since then, I find that, though 1 have 
tak^ a few from fine sugar, they have isYariably been 
eommon species ; and the aumbecs urn the brown have 
bsen five or six^ ta one aa the white. Hence I presume 
that the letson mo many hare not succeeded has beeu 
tfuMt they iMtve iM^^sagar without any smelL Mild^ 
k§kttj mgjoia m very good, but a calm night and a 
ttialy zain (generally termed about here a Scotch mut) 
UB sure to repay any one who does not fear a wet jacket 
er soiled boots." (ZooL ii. 800). 

One other extract wiU, I think, be sufficient: — *'From 
the different degrees of success which some of your cor- 
respondents seem to have met with, in their endeavours 
to capture Noctuse by means of sugar, and from having 
succeeded myself in every attempt during the present 
and past month, I beg leave to offer a few remarks on 
the subject. In the first place I would say a word upon 
iny method of making this alluring bait. Instead of 
mixing the sugar with water, I invariably substitute 
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beer. Having mixed the sugar and beer, I boil it, let it 
cool, and bottle it for use. Before I use it, however, I 
add a small quantity of rum, which I believe to be the 
most attractive part of the compositian. It is better to 
add the rum at the time of using the mixture, as when 
kept any length of time the scent will evaporate. Vine- 
gar, I fancy, will be found to be nearly as effective as 
rum. Some of your correspondents appear to attribute 
their want of success to the quaUty of the sugar used. 
When neither rum, beer nor vinegar form part of the in- 
gredients, I think there can be no doubt that the coarser 
and stronger smelling sugaiB are the best, but where 
these are used in sufficient quantities the whiter and 
more refined sugars will answer every purpose. I one 
evening used two mixtures, one made of the darkest and 
strongest smeUing sugar that can be procured, the other 
with sugar of the best quality, with scarcely any scent. 
I added an equal portion of mm to each, and the result 
was like the nun and sugar just mentioned : I was un« 
able to perceive that one was more attractive than the 
other, both being visited by numbers of moths. I can? 
not help thinking that want of success more frequently 
arises from the state of the atmosphere than firom the 
mixture used [I am entirely of this opinion]. Mild, 
damp evenings, before and just after rain, are sure to rer 
ward the Entomologist for his trouble. Windy nights 
are generally bad, although I have once or twice had 
tolerable success on a breezy night, when the wind was 
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blowing from the west or south-west, and the night was 
otherwise warm. If the wind blows at all strongly from 
the east or north, there is no chance of taking anything 
good ; cold, raw nights are also to be avoided. If the 
trees upon which the bait is laid are in a situation ex- 
posed to the wind, should there be any, it is best to put 
the mixture on the side which is so exposed, as the scent 
k thus carried farther. Should the wind be rather high, 
some should also be placed on the opposite side of the 
trees, as, when once attracted to the spot, moths will 
more readily settle on the sheltered side. Instead of 
patting on the sugar in stripes, I find the better way is, 
if the tree is not very large in circumference, to lay it on 
thickly in a circle round the tree ; it then runs down in 
narrow lines, and is thus more conveniently sipped by 
the greedy moths. Should the tree be of very consider- 
able bulk, it can easily be laid on in the same manner 
on portions of the tree.** (J. Pemberton Bardett, Z06L 
iii. 1087). 

Two short notices from the * Intelligencer ' will con^ 
olude my extracts. I was collecting last summer with 
a young friend who used aniseed instead of rum for his 
sugar ; it is very attractive to moths." (Int. i. 111). 

** The following method of sugaring has been found to 
answer well : instead of brushing the sugar on the bark 
of the trees, get some pieces of coarse rag, mix up your 
bait and steep them in it ; let them remain till they are 
well saturated, when they may be pinned up wherever 
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jon wish, and when done with, put them away for the next 
night. One batch of rags will last for a length of tim^ 
sugar being added when required. Rotten apples, when 
sliced and pinned to trees, appear to attract moths nearly 
as much as sugar." (Int. ii. 46). 

I cannot add much to these extracts, but T would urge 
the especial attention of my readers to Mr. Bartlett*8 
admirable directions. It may, I think, be gathered froxa 
tiiese and similar communications on the subject of 
sugaring, that the quality of the sugar is not of much 
importance, provided there be some very strong and 
attractive scent or perfume. This may be readily ac-^ 
coimted for. The main intention of sugaring is to 
tOtract moths. When once there we may be tolerably 
certain that they will not stop to inquire whether it be 
" teown " or " white," Jamaica foots " qr " £a8t Xadm.** 
The attracting -power evidently anisists in the hakmtd^ 
nd difiiisiyeness of the aceaat. This will also ^sqUsk 
Ibe oomparstiTe inefficacy of vagBX^ m^fisn ite infiiMHcelB 
c o unt er a cted or overhakaoed hj the siqierior fragrance 
of some neighbouring flower or shrub. I entirely agree 
with Mr. Bardett in thinking that successful sugaring 
depends more upon the quality of the night than of the 
mgar; but if the night be favourable, then I feel equally 
satisfied that success depends upon the attractiveness of 
the scent. The composition I have generally employed 
myself is simply treacle and a little rum. Anything 
may be sugared — trees, palings, posts, leaves, flowers^ 
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and even walls. A fayounible ** sugaring ** is an amusing 
as well as an exciting spectacle. The squabbles between 
Xylopbasia poljrodon, X. lithoxylea, X. hepatica, and 
Triipheena pronuba, for the possession of a choice drop,*' 
are truly ludicrous. They push each other and tumble 
over one another, till one, overcome with, I am sorry to 
say, " drink,*' Mis helplessly to the ground, when his 
place is instantaneously supplied by another. When the 
collector has obtained a good seribs of the above-named 
fimr insects, he will then begin to find them an irritating 
pest, for they not only " shove ** off the good ones, but 
make short work of the sugar, in which they are ably 
assisted by earwigs, slugs, &c., &c. I have found the 
body of an " Orange Underwing ** fiUed to repletion with 
the composition. It is also truly interesting to watch a 
moth imbibing a drop of sugar. If a bold insect, he is 
in no way discomposed ^tfaer by the light or your obsep> 
viation, but will go on sippmg «way, looking at you out ci 
the comer of his bright eye, as if to 4m^ Ah ! I am « 
common thing ! I know you are not going to texMi ** 
The rapidity with which a drop wiH disappear before a 
Xylophtisia polyodon or a TriphsBua pronuba is surprising 
Some insects, as the beautiful Thjatira Batis and T. derasai 
are very shy, not settling down at all, but, with quiver- 
ing wings, take a rapid sip, and are off the moment the 
light falls on them. Others, as Xylopbasia polyodon^ 
isCf come down with a plop,** and set to work at once; 
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For capturing I must refer mj readers to the directibna 
already given under the head of " Ivy bloom/' 

I have not been very fortunate myself in taking any 
very rare insects at sugar, but the case has been differ- 
ent with others who have been in more fiivoured lo- 
calities. 

I do not think my account of sugaring would be com- 
plete without a list of at least some of the scarce insects 
that have been taken by it. In it will be found nearly 
all the newly-discovered species. It is to be observed 
also that some insects are only taken at sugar, as Oato- 
cala promissa and 0. sponsa, commonly known among 
the habitues of the New Forest as the " Crimsons.** The 
following species, new to Britain, have been discovered, 
within the last twelve years, by means of sugar, or, if not 
actually discovered, taken almost exclusively by its 
meana, viz,, Leucania vitellina, L. extranea and L. pa- 
trescens, Nonagria concolor and N. Elymi, Agrotis Ash- 
worthii, Noctua sobrina, GlaBa erythrocephala, PhlogOr 
phora empyrea and Hadena peregrina. 

Among the species which are still either very rare, or 
made comparatively common by sugar, the following are 
especially worthy of notice : — Cymatophora ocularis, 
Dipthera Orion, Synia musculosa (?), Leucania obsoleta 
and L. straminea, Nonagria geminipuncta, N. neurica 
and N. Hellmanni, Laphygma exigua, Heliophobus his- 
pida, Mamestra abjecta, Agrotis lunigera and A. Ripse, 
TriphaBna subsequa, Noctua ditrapezium and N. sub- 
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rosea, Tethea retusa, Euperia fulvago, . Hadena s^tura (?) 
and H. rectilinea, Plusia orichalcea, &c. 

Besides these, multitudes of the commoner species are 
annually taken at sugar, and on the whole, though I 
have not been very successful at sugaring myself, it 
must, I think, be acknowledged as the best way of ob- 
taining NoctucB. The beginner, however, must not be 
surprised at fmding many barren " nights, not to men- 
tion wasted specimens. This latter is, in my opinion, 
the chief objection to the plan. 

With " sugar " we end the outdoor methods of cap- 
turing insects, if we except " gas-lamps " — which some- 
times furnish rare insects — and lighthouses. It is, how- 
ever, scarcely necessary to do more than mention these. 
Before we go " indoors," nevertheless, there is one other 
point to be considered. As my readers have been re- 
flecting upon the various methods detailed above of cap- 
turing insects, the question has probably occurred to 
them, I" How am I to carry them home ? " I have al- 
ready hinted at the way in which this is usually done, 
rt«., putting the insects alive into pill-boxes, and carrying 
them in the pocket. This method, I take it for granted, 
cannot be employed in the case of butterflies. I never 
employ it for any insects. I pin and kill them at once, 
and then put them into a " collecting-box," which I pro- 
ceed now to describe, not in my own words, but those of 
Mr. Brown, of Burton-on-Trent. I do this because I 
think his plan the best with which I am acquainted 
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^•I foand that whenever I pinned small moths in 
an ordinary chip collecting -box, thej inyanablji on 
/warm days, became too much stiffened to allow of their 
being set in a neat and pleasing manner ; nor would the 
relaxing-box restore their pliancy sufficient)^ to prevent 
them from springing back again when tholoughly dry. 
And to put each specimen alive into a seftrate box re- 

ifiiiw tiiM, illi iiTiii iiiiiliiilii im many of Oie 

. ywimewn wffi &mair beeom B^fi^anijdi will damage 
thmnselves considerably by flying about, the boxes in 
which they are placed being constantly rolling over and 
-OY&c whilst in the pursuit of other game. [I would ob- 
serve here that though these remarks of Mr. Brown apply 
especially to the small moths, they are nevertheless ap- 
plicable, in a greater or lesser degree, to all]. The 
thought at length occurred to me to adapt the botanical 
vasculum to Entomological purposes ; and to this end I 
made a small japanned tin box, about nine inches long, 
six inches wide, £md one and three-quarters deep. [By 
having the box double this depth both sides might be 
corked, which would be a great advantage, as enabling 
the collector, mthout any inconvenience to himself, to 
bring home double the number of insects]. In the bot- 
tom of this tin box I put a thin sheet of cork, securing it 
by means of several tin points projecting from the sides^ 
I then filled the box with warm water, and let it stand 
several hours, until the cork was well saturated with 
.moisture, when, the superfluous water being poured off*, 
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ihe box was ready for use. Under the bottom, and also 
upon the hinge side, are two tin loops, through which, 
when I reach the hunting-ground, I put two straps ; one 
of these I pass round my neck, and the other round my 
mast, thus securing the box upon my breast, with the 
lid opening from below. Here fixed, it leaves both my 
iiands at perfect liberty, and does not cause any impedi- 
ment to swift pursuit of insects on the wing. 1 nati^ 
"this box the whole of last season, and, ator»-kiiig.dq% 
•diaae in the hottest weather, I Iwfe^Bew Aulsd to bnng 
home the smallest med^ tfnoo^ which a fine pin could 
•be passed, » fiesible as if just killed ; in &ct, I have 
is9(pM&f kepi moths perfectly pliant in this box, until 
tlMrf have been covered with a fine flourishing crop of 
IhmffL. I have also a smaller box, made on the same 
principle, to put into my pocket when taking only a 
short walk. When not in use I keep water standing in 
.them, so as constantly to have them ready for the chase. 
This kind of box is by far the best, for relaxing dried 
specimens of insects, of any I have tried ; and for this 
purpose, as well as that for which I had it at first con- 
structed, I cannot sufficiently recommend it to the notice 
of Entomologists." (Zool. i. 177, 178). 

I entirely concur in Mr. Brown's concluding remark, 
and I warmly recommend this collecting-box. There are 
some insects which cannot be pill-boxed, as, for example, 
all the butterflies. These must either be pinched " at 
once, or stupified in the tin box. If pinched and then 
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pinned, they will be sure to die before you return home; 
This also will generallyj happen even if only stupified; 
Now, most of the small butterflies become rigid very 
Boon after death; and what makes mattero worse, the 
wings are always, or Jiearly so, closed upwards over the 
head, making it doubly difficult to relax them. A little 
butterfly like Lycsena Alsus, or a delicate one like Ly- 
csBna Argiolus, will stiffen in a few minutes. The most 
remarkable example of this, however, with which I am 
acquainted, is to be found in that pretty insect, Leuoo- 
phaeia Sinapis. It becomes rigid almost immediately. It 
is perhaps scarcely necessary to add that the same, re- 
marks apply even more forcibly to the small Creometra, 
such as Acidalia, Dosithea, &c. Any method, therefare, 
which will keep them pliant for a number of hours, in 
no way injure them, and prevent the possibility of their 
knocking about, must surely be desirable. Mr. Brown's 
box seems to me to combine all these desiderata, and I 
therefore recommend it. 

Light. When the collector has folded up his net, 
taken bis last round at the sugared trees, and returned 
home with, let us hope, full boxes, there still remains 
one method of capturing insects, not less productive, and 
certainly not less exciting, than any of the preceding, 
viz,, that of attracting them by Ught, 1 can only find 
one correspondent of the * Zoologist' who describes the 
apparatus he employs for this purpose : — " My attract- 
ing apparatus consists of three gas-lights, with fifteen 
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^de/lUrgand bumm. One of these is affixed tcv the out- 
side of a balcony, at an altitude of twenty feet from the 
ground, and protected by a lantern (somewhat like a gas- 
lamp) which' has a reflector at the. back ; , in the room 
which opens on to this balcony is another light, which is 
kept within about two inches of the window; this also 
)has a refiectDr behind it ; the third is in the room below 
the balcony. I consider it very essential there should be 
a light outside the building, since one inside a room has 
bijit a confined' sphere of ^tion compared with one com- 
pletely outside." (H. T. Stainton, Zool. vi. 2030). 

'.Thia exceedipgly costly, extensive, anid, to most col- 
lectors, • wholly impracticable illumination, is, I may 
8a£dy say, entirely unnecessary. 

Two composite candies, {^ed on a small table near a 
window, are aipply sufficient. If there be two windows 
in the room (which should be an upper one), I place a 
candle at each. On the little table are the following re- 
quisiteS) viz., one or two corked collecting-boxes, a little 
tray full of fine pins, a small bottle with a saturated solu- 
tion of oxalic acid, a steel pen, and three or four of the 
tin boxes, with freshly-bruised laurel-leaves. Close at 
hand, ready for instant use, must be the bag-net. On 
very still nights the window may be opened both at the 
top and the bottom. I raise the lower- part of the win- 
dow, however, not more than a foot. I then sit down 
with a book, outwardly calm and collected, but inwardly 

H 
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full of excitement and expectation, and — ^wait ! While 
doing so I will make a little digression. 

There is a curious circumstance which, so far as I am 
aware, has not been recorded ; it is, that there seems to 
be an interval, t^., from a little after nine to about half- 
past ten, during which moths appear to cease fl^ng. 
Whether it be that they are undergoing the process of 
digestion, or recruiting their energies, I know not ; but 
the fact, at least in my experience, remains. From half- 
past eight to about half-past nine they may be seen flying 
over and about the flowers, shrubs, &c., attractiTe to them ; 
but at the end of that time they almost entirely disap- 
pear. When this has been the case I have returned 
home and tried the light at once, but in Tain. This I 
have done over and over again. I have repeatedly sat at 
the open window for an hour or an hour and a half with- 
out seeing a single moth. 

And now to return. From what I have just said it 
will appear that there is not much use in trying to 
attract moths by light before eleven o'clock. 

Well ! I am reading an intensely interesting chapter, 
when suddenly one or other of the three following inci- 
dents takes place. I hear a fluttering (which produces a 
corresponding fluttering on my part) on the ceiling ; or 
a sudden and startling tap on the window ; or something 
glides past me, and drops gently and softly on the book 
itself, where it settles itself, with the . apparent intention 
of going to sleep, — sad emblem of that sleep which is 
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shortly to be for ever ! In the first of these cases I look 
up, and lo ! a large brown moth careering wildly against 
the ceiling. In an instant the net is grasped, and then 
begins a frantic chase to capture it, a matter by no 
means so easily or speedily accomplished as at first sight 
might be thought. The ceiling is 8craj)ed, with no re- 
sult but that of a quantity of whitewash falling into your 
eyes. Then the moth, alarmed, quits the ceiling, and 
flies about the room with a deep (and oh ! what a plea- 
sant sound it is) hum. The net is whirled backwards 
and forwards, upwards and downwards, till at length a 
fortunate sweep — and he is in. I then hold the net up 
against the light, and speedily tin-box him. In the 
second case I look at the window, and there, peering at 
me through the glass with his gleaming eyes, sits 
another moth. The tin box is seized, and the atm put 
outside with the box in the hand. It is cautiously and 
gently moved up. It touches him ! There is a skip 
backwards, and in a moment he is secured. Here the 
tin box is indispensable. It would be impossible to pill- 
box an insect thus situated, whereas with the tin box the 
moth (of course if within reach) is captured with the 
greatest ease. In the third instance the moth, if it re- 
remains quiet, is skilfully impaled at once and killed. 
If, however, I see that ominous quivering of the wings 
which betokens immediate flight, I tin-box him. The 
hook is now cast aside, and, as the insects come tapping 
at the window or flying into the room, hands, arms, legs 
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and eyes are fully occupied. Some make known their 
presence at the window by a loud and indignajit tap, and 
the noise made by a large moth, as Arctia Ccya or Sme- 
rinthus Populi, coming full bang at the glass ajbout ope or 
two o'clock in the morning in a retired country place, where 
everything is as still and silent as the grave, is no joke 
to the already suiEciently excited nerves. Others alight 
quite gently, and lie with extended wings against the 
glass, as the various species of the pretty genus Eupi- 
thecia and many of the Geometrae. ^ Others will crawl 
in, and, fixing themselves on the inside of the pane, re- 
main quite motionless all night, as Cilex spinula. Others 
will betray their presence by a loud humming in the 
room. It is difficult, till you have actu^Jly experienced 
it, to understand the emotion producei] by this sound. 
Once more,— -others will, unfortunately, dash fiercely in, 
and make straight for the candle. It would be a good 
plan to have glass shades, were it not for the almost cer- 
tainty of their being broken in- striking at the insects. 
This is the only way, so far as I know (which presents 
a reasonable prospect of success), of capturing Bombyces 
in the perfect state. These are in general the most noisy 
and obstreperous, especially the males. Conspicuous for 
its frantic gyrations is Bombyx neustria. It is almost 
impossible to capture it. It will fly into your face, down 
your coat-sleeve, into the candle, anywhere in fact except 
into the net, which it seems to avoid as if by magic. It 
is curious to note the effect produced *upon this violent 
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and excitable little creature by tbe action of the laurel- 
leaves. In half a minute it will drop to the bottom of 
the box, utterly prostrate and helpless. The contrast be- 
tween its late frantic exertions knd its present death-like 
repose is sometimes almost ludicrous. Though I have 
said that light " seems to be the best way of attracting 
Bombyces in the perfect state, yet I do not think much 
is to be done. The following are the best insects I have 
taken in that Order by this method, viz., Lithosia 
aureola, L. griseola, L. Stramineola and L. Quadra, 
Arctia fuliginosa, Demas Ooryli, Dicranura furcula and 
D. bffida, Ptilodontis palpina, Notodonta camelina and 
N. dictsBa. Most of these I have only taken rarely, how- 
ever. There is one moth, nevertheless, which is a true 
pest at light I mean Arctia Menthastri. 1 have seen 
ttt least fifty in t;he room at one time. It is impossible 
to get rid of them. You have no sooner thrown one out 
of the window than it instantly returns in company with 
Balf a dozen more ; nor is it an uncommon occurrence to 
have your candle extinguished three or four times in the 
course of Hie evening bjr their unwearied efforts at self- 
immolation. 

The time of year at which to commence the employ- 
ment of light is about the end of June, and it may be 
profitably used to the middle or end of August. During 
that period multitudes of NoctusB and Geoinetrse may be 
taken, and among them some that are by no means com- 
mon. The following comparatively rare or local species 
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I have myself taken at different times and places : — 
Acronjcta Aceris, Apamea connexa, Xjlophasia sublus- 
tris, Neuria SaponarisB, Heliophobns popularis, Cerigo 
Cytherea, Luperina cespitis, Mamestra anceps and M. 
furva, Miana arcuosa, Garadiina Morpheus, Agrotis cor- 
ticea and A. aquilina, Spselotis augur, Orthosia maci- 
lenta, Dianthoecia carpopbaga, Aplecta advena, Hadena 
adusta and H. contigua, Pericallia Syringaria, Ennomos 
Lunaria, Corycia temerata, Numeria pulveraria, Eupi- 
tiiecia Sobrinaria, E. subfulvaria, E. centaurearia, &o., and 
Emmelesia bifasciata. The best insect, however, which 
I ever took at light, indeed one of the best insects I ever 
took in any way, was Agrotis cinerea. I captured seven 
specimens in one night. Unfortunately it is one of tkoae 
species which has a penchant for the candle, and, with 
the exception of two, they were consequently more or 
less injured. About one o'clock in the morning the col- 
lector's room presents a truly curious, not to say formid- 
able, appearance. It literally swarms with insects. I 
say insects, for almost eveiy Order is represented. There 
are gnats, flies, beetles, bugs, fleas, centipedes, ichneu- 
mons, midges, spiders of every size and shape, earwigs, 
&c., &G. One feels at times almost bewildered. "What 
with the ceaseless hum of insect life, half a dozen moths 
perhaps on the window, another half-dozen apparently 
knocking out their brains against the ceiling or careering 
through the room, while others are whirling about in 
dangerous proximity to the light, the collector is often at 
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his wit*s ^d. But this renders it only the more inte- 
resting, and it certainly is to me the most exciting and 
delightful way of capturing insects. 

On faTouiiU>le nights the moths will hegin to appear a 
little before eleven, and will continue to do so, in gra- 
dually increaEong numbers,, till two or even three in the 
morning, in fSaot till daybreak. As to what are £i.vour- 
able nights, it seems as difficult to lay down any fixed 
rules for light as for any other method of attracting. 
Damp, mild, sultiy; and dark nights, without wind, are 
Ip^nerally the best I have found that just before and 
just after a thundezBtorm is a period at which moths are 
almost sure to be abundant. A nearly^ invariable prog- 
nostic of good nights is the assembling of numbers of 
small midges on the window-panes soon after the light is 
exhibited. They are the almost certain forerunners of 
Lepidopterar In this, as in every other method of cap- 
turing insects, much patience and perseverance are 
essential to success. On some nights moths will swarm, 
on others very few, perhaps none at all. If there be the 
least frostiness in the air the case is hopeless. But there 
is one great advantage in " light " which is also peculiar 
to it: you can read, or otherwise employ yourself, when 
insects are lew and &r between. The collector, sup- 
posing him to commence at hidf-past ten, must not be 
disappointed if he does not see a moth for the first half- 
hour, or even hour. If, however, nothing comes by 
twelve o*clock, I regard it as a bad job. I speak in the 
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present tense; but during the last lirree years I have 
been obliged entirely to r^nquish this pkn of ' capturing 
insects, as, owing to the almost tottd absenoa of ^erm the 
commonest species in my present neighbourhood^ I have 
found it a mere waste of time and energji 

In connexion with' light; L may add that it< i» a* good* 
plan (especially by way of a little variety) to lean) out of 
the window (the candles being placed behind you) witb 
the bagmet. Not unfrequentiy yon will see moths- sail^ 
ing up towardi^ the light, and may catch them in tho net 
before they enter the room. Otae advantage of' thiii 
method' i& that many motiisF come only to take^a looki 
it were> at the lig^t, and then^ fly off again. I cannol 
explledn the reason of this, but I know it is truly' tan* 
Caliiiiig. ' 

One other remark. It ia weU* known that on moon- 
nights moths' forsake sugar; rvy, flowers, a»d 
wlK)lly d&sappeas. The seeme is true of Kght. When 
the* moon comes out id is a signal fer aB properly de- 
posed moths to go to« bed, aaid the best th^ a cot- 
lector IS to do tihe same. 

1 have now set before ray readers^ a» fb% and cireom- 
irtftntially as I am able, all the best known and most 
generally used mfethods of capturing insects. When I 
say all " the best known, I mean, of course, all known 
to me. But sufficient, I think, has been said to pvt the 
beghmer " in the way and as he proceeds many little 
ingenious methods will probably^ occur to him, wbiob» 
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when he becomes an old hand/* he will perhaps, in his 
turn, communicate to the "young beginner." 

I proceed now to the question of " killing." There 
mre few points on which so great a difference of opinion 
exists among Entomologists as this. Ten or twelve 
year& ago there was a controversy canied on in the pages 
of the ' Zoologist * on the question of the amount of pain 
which insects were capable of feeling. It is not, of 
course, my intention to enter into that controversy here. 
I shall only say that I have long since convinced my own 
mind that insects feel pain (in the common acceptation 
of lihe term) in only the slightest possible degree. But, 
while holding this opinion, I am equally satisfied that, 
in whatever point of view we regard the question of feel* 
Ing or not feeling, we shall be on the safe and humane 
sidb in employing the speediest and most efficacious 
method of destroying life. I shall now, therefore, give 
some of the methods employed by different Entomolo- 
gbts for this purpose. 

The Bev. F, 0, Morris's method. — " There is nothing 
go good as chloroform." (* Naturalist,* viii. 320). 

Rev. H, H. Crewe's method, — ** I cannot at all agree 
with Mr. Morris in his recommendation of chloroform 
as the best and speediest method of killing Lepidoptera. 
I have tried it over and over again, and have invariably 
found it turn the insects so stiff and rigid that it is 
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Mr Chapman's method. — My experience bas caused 
me to decide in favour of chloroform and a saturatecl 
solution of oxalic acid^ the former only to quiet the moth, 
the latter to kill it. A camePs-hair brush dipped in 
chloroform will settle half a dozen moths, by inserting a 
little in each box and closing it tight again. In half a 
minute you can pin and kill them quite comfortably. I 
use a sharp-pointed quill, which I prefer to a steel pen 
[I differ here] for pricking in the solution, &o. Mr. 
Crewe admits that ammonia would spoil many species, 
and enumerates twenty-six which must not be killed with 
it, . and for these exceptions recommends what I think 
good for all. . . . The time lost in using the ammonia 
appears to me the great objection to its use. Mr. Crewe 
says ' Leave the moth half an hour exposed to the am« 
monia,' <fec. From his own experience, given in a pre* 
vious number, * a good dose /or two hours did not suffice 
to take the lives of rhamnata and vetulata.' This loss o^ 
time would not suit a collector who had been out all day, 
and brought home a hundred specimens or more, all to 
be pinned, killed, and set out the same evening.** (Nat. 
viii. 285). 

Mr. Bree's method. — " In my opinion the best method 
to kill Macro-Lepidoptera is ammonia." (' Intelhgencer/ 
ii. 69). Mr. Bree gives directions for its use, but as they 
are identical mth those already given by Mr. Crewe it ik 
not necessary to repeat them in this place. 
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Mr. Crotches method. — "I make use of a box with a 
perfoiated bottom, and sliding tray beneath (an old paint- 
box does very well) ; in the top the pill-boxes are placed, 
.each one being either notched triangularly in the rim of 
the lid, or stamped out with a small gun-punch through 
tiie bottom, and gauzed. Chloroform may then be 
poured into the lower tray, the top being of course 
dosed, and half a minute will produce quiescence, or 
half an hour death, in any insect. For my own part, 
howeverj I prefer to place a little tartaric acid in a small 
saucer below, into which I pour a very few drops of a 
strong solution of cyanide of potassium ; effervescence, 
with evolution of prussic acid, takes place immediately, 
and the impregnated atmosphere proves fatal alike to 
moths, beetles and bees/* (Int. vi. 37). 

To this communication is appended the following note 
by the Editor, " Cyanide of potassium, being a deadly 
poison, is a dangerous thing to recommend for general 
adoption, more especially by young collectors." 

On a subse(;[uent occasion Mr. Crotch describes various 
other methods, and the Editor asks, " Why adopt any 
such methods, when laurel-leaves for Lepidoptera, and 
the same or hot water for Coleoptera, are amply suffi- 
cient ? " I most cordially echo the question. 

Mr..HO'Wkin8'8 method. — " I first make a saturated so- 
lution of cyanide of potassium, or about one drachm of 
the cyanide to one of wat^r, in a stoppered bottle. I then 
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take some filtering paper, and dip it into a saturated so- 
lution of tartaric acid, and dry it. When I have a moth 
under a glass or in a hex, I cut a small piece of paper 
about one inch square, if for a large moth, or less if 
for a smaller one, and immerse it haK-way into the 
solution of the cyanide of potassium ; then quickly pass 
the paper under the glass, when the moth will die 
almost instantly, though they will sometimes reviye if 
the glass be removed too soon. If not quite dead, dip a 
needle in the solution, and pass it through the thorax at 
the insertion of the wings. . . • Great care must be 
taken not to inhale the vapour when the glass is re- 
moved, as it is highly poisonous. . . . The principal ob- 
jection to this method is that it sometimes leaves the 
insect rigid." (* Zoologist,* viii. 3934). 

My own method. — Take the tin box already described. 
Let the felse bottom be supplied with freshly-bruised 
laurel-leaves. Put the moth into the box (1 speak now 
d bred insects, or at any rate indoors) and close the lid. 
From half a minute to, at the outside, two minutes will 
be suflBcient to thoroughly stupify the insect. Then 
turn it out on to the palm of the left hand, and pin it 
through the centre of the thorax with a fine pin. Take 
hold of the upper side of the pin with the thumb and 
first finger of the left hand. Put the middle finger of 
the same hand under the wings on the left side (that is, 
the off side), and gently push them up, leaving the finger 
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at the same time pressed against the body. Then take 
in the right hand a steel pen, dipped into, not a strong, but a 
saturated solution of oxalic acid, and with it transfix the 
near side of the thorax, under the wings of course. You 
may repeat this two or three times with large moths. 
This is all. Nothing can be simpler or more expeditious, 
and the moth will never stir again. When about to set 
the insect the fine pin (if unsuitable) may be removed, 
and the proper one substituted. Observe — Every moth 
should, in the first instance, be pierced with a fine pin, 
so as to render its removal, if necessary, easily prac- 
ticable without spoiling the moth. The Jirst insertion of 
the pin constcmtly requires to be rectified, especially if 
the insect has been pierced alive without employing the 
laurel-leaves. This may easily be done with bred Bom- 
byces and NoctusB, when lying asleep on the top or sides 
of the breeding-cage. Tt is not so safe with Geometrae. 
On the whole, however, I recommend the beginner, for 
some time at least, always to use the tin box before pin- 
ning the insect. In the case of very large moths a 
larger box must of course be used for stupifying. 

I shall now state what I conceive to be objections to 
the above methods. The plans advocated by Mr, Haw- 
kins and Mr. Crotch, I must dismiss summarily, as dan- 
gerous, costly and unnecessarily complicated. That am- 
monia, as used by Mr. Crewe, is not the best ageiit, is, 
I think, proved, even on his own showing, not to men- 
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tion the weighty objections brought forward by Mr. 
Morris and Mr. Chapman. The same remark applies to 
Mr. Bree. In my judgment Mr. Morris at once con- 
demns his own plan of using chloroform when he says, 
I grant that it makes them stiff and rigid." It is true 
he teUs us how he relaxes them again ; but what need ef 
this extra trouble and delay when the insects may be as 
completely and expeditiously killed without their be- 
coming stiff. I may add, in passing, that in my own 
particular case I cannot stand the fumes of chloroform, 
as they inevitably induce sickness and acute pains in the 
head. This, however, would be no objection to stronger- 
headed individuals. Mr. Crotch, indeed, is so fond of it 
that he tells us, I often take a good gulp of its vapouc, 
and can fancy the shivering delight of many a youngster 
who might try it" Other objections to chloroform are 
its rapid evaporation and the difficulty (as allowed) of pro- 
curing it good. Mr. Morris recommends " Apothecaries' 
Hall." This is all very well for people who have money 
to spare, and don't mind sending for it whenever they 
want it ; but it will not do for those to whom sixpence is 
an object, who are far from a town, and whose visits 
from the postman are few and far between. 

Mr. Chapman's plan differs from my own only in this, 
— that be employs chloroform instead of laurel-leaves. 

The only objection to my own plan which, after twelve 
years' experience of it, I can find is, that two or three 
species are slightly iiyured by it, viz.^ Pseudopterpna 
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cjtisaria, Geometra papilionaria, lodis lactearia and He- 
mithea thymiaria. The injuiy, however, is very slight, 
if not kept too long in the box. It is also to be observed 
that no care will prevent these four species from after- 
wards &ding, however they may be killed. If bred at 
home, the best way is to pin them at once, and kill with 
the oxalic acid. 

It has been said that laurel-leaves stiffen insects. I 
am wholly at a loss to understand this. In all my ex- 
perience I have never known a single instance in which 
an insect, killed after my own plan, has been stiffened 
by the process. I have set a female Notodonta dictsea 
with ease eight-and-forty hours after death. It is very 
possible that an insect left in the tin box with the laurel- 
leaves might stiffen, but this is no part of my plan. 

I am afiaid my readers will think I have shown an 
undue leaning to my own method. I do not scruple to 
say that I think it mxMih the best. It seems to me to 
meet all requisites. It is extremely simple ; it is per- 
fectly effective. The expense is almost nothing. There 
is only the original outlay of the tin box, and the cost of 
die oxalic acid. Four pennyworth of a saturated solu- 
tion will last for two or three years. While thus advo- 
cating my own method, I hope my readers will try for 
themselves. It is for this reason that I have entered sO 
largely into the subject. 



I 
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Setting. — An insect, however fine, however perfect it 
may be, is irretrievably: spoiled by bad setting. I take 
this as a postulate. The following are the chief particu- 
lars which constitute bad setting : — an unsuitable pin, 
being too large or too smajl ; the pin being bajdly in- 
serted, i.e., leaning forwards, backwards or sideways; 
the wings being too much or not sufficiently pushed for- 
wards ; the wings on one side being higher or lower 
than those on the other; the antennee and legs not 
arranged, but left to shift for themselves ; and the body 
not being properly laid out," if I may use the. ex- 
pression. I must say I rarely see what I call a well-set 
insect ; that is, I y arely see an insect which, when set, 
is not open to the charge of failing in one or more of 
these respects. Before I go any further in this matter 
let me urge upon my young readers, in the strongest 
manner, the duty of trying to master ** good setting." I 
do not for a moment insinuate that it is an easy matter, 
because it is not so. I am also quite ready to ajlow that 
some will never attain to such excellence in it as others . 
but surely this is no reason for not trying at all ? I am 
sorry to say that, judging from the insects I have re- 
ceived, I am compelled to come to the conclusion that 
the majority of collectors pay little or no heed to good 
setting. The pin seems to be thrust hap-hazard into the 
insect — one wing up and another down; the legs in- 
visible ; the antennae stretched out straight and stark 
from the head, or laid on the wings so as to be lost sight 
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of ; while die body looks one way and the head another. 
But it may be dbjected to me here, What you think 
good setting another may think bad or indifferent, or 
vice versa" Unquestionably. But there is some settmg 
which all candid and hnpartial persons must at once pro- 
nounce to be bad, Prdbably every collector will, more 
or decisively, have bis own idea as to what good set- 
ting is ; and it is equally probable that he wiU consider 
every other method inferior to it. I at once plead guilty 
to this charge in my own case, and cannot therefore 
blame iany one who may differ from me. At the same 
time, however, it will not, I think, be denied by any that 
an insect set in the manner I have just described is not 
weU set. The grand questions, then, to be answered 
are, — First, " When is an insect well set ? " and 
secondly, this being settled, " How is it done ? " The 




accompanying figure wiU answer the first of these 
questions, in my judgment. The second I shall now 
endeavour to answer, observing, however, that I do not 
speak here of the Micro-Lepidoptera. To any one or 
more, then, of my readers who may agree with me in 



183 



INSTBUOTTONS FOB COLUSOTINa 



thinking that the accompanying woodcut represents a 
mllrBei insect, and who may desire to know the modus 
operandi, I give the following directions, which I hope 
may he intelligihle. 

Procure half a dozen hoards of soft deal, a foot, or a 
little more if you like, in length. The breadth of the 
different boards must vary according to the size of the 
insects which are to he set on them. The largest, for 
such insects as Acherontia Atropos or Sphinx Ligustri, 
should not be less than six and a half inches. The 
smallest, for the insects comprised in the genus Aoidalia, 
&c., may be two inches. In the centre make a groove 
(Fig. 1, b). The depth and width of this groove must 




obviously vary according to the size of the insects. For 
ordinary-sized Noctuse the depth should be half an inch, 




and the width three-eighths. On the bottom of this 
groove, glue a thin layer of cork (Fig. 2, c), a little more 
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than one-eighth of an inch in thickness* Commencing, 
th^, at the edge of the groove, plane each side of the 
board until it assumes the form of Fig. 1,* taking the 
utmost care that each side corresponds in the amount of 
deflexion. This is all which is required for the setting- 
hoard. As I have already said, the depth and width of 
the groove will vary according to the size of the insect. 
This variation the collector will soon be able to decide 
for himself, observing always that it must be wide 
enough freely to admit the body of the insect, and deep 
enough to leave a smaU space between the board and the 
wings when the pin is thrust through the cork. But 
while the grooves must thus vary, it is quite different 
with regard to the dope of the boards. The degree of 
slope must be left to the femcy of each collector, but, 
having once settled it, it must be the same in aU the 
boards. 

The first, and perhaps the most difficult, part of good 
setting is to pin cm insect well, 

I had perhaps better make a little digression here 
about the proper pins. There are pins manufactured 
expressly for Entomological purposes by Messrs. Edelsten 
and Williams, Iron Works, Birmingham. Upon appli* 
cation they will forward a patten paper with all the 
varieties of pins in use by Entomologists. To each of 
these is attached a number, and the price per ounce. 



* Or, if preferred, Fig. a. 
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I recommend (nothing more) for the very large Spton- 
gidse No. 12; for the large Sphingidsei mi Bomhjces 
No. 13 ; for the Ehopaloc^ra, the middle-eused .Sphin- 
gidsB and Boiabjcee, all the NoctnfB, ^th yeiy few 
fixceptions, and the large Geometrsd, No. 8 ; for middlo- 
Bized Pyraies and Geometrae, No. 7 ; and for the. small 
species, wherever they oocur in the above-named Ordera, 
No. 10. On this subject there was a little passage-of- 
arms between myself and the Rev. F. 0. Morris^ in the 
pages of the ' Naturalist* Mr. Morris objects entirely 
to the use of No. 7> and would substitute No. 13 only for 
Nos. 11 and Id (I having formerly recommended the 
first of those numbers). I am quite willing to concede 
here to Mr. Moixis that I think No. 11 is unnecessary ; 
but 1 still adhere to No. 12 for such insects as Ache- 
rontia Atropos, &o. No. 7 I consider indispensable. 

To return. It will be remembered by my readers 
that, in speaMng of killing an insect., I. reconuuended 
that, in the first instance, it should be pinned by a fine 
fnn (I alwaifs use No. 7. for tUs purpose). Suppose, 
then, a specimen of Notodonta dicteea dead, and pinned 
thus: — Hold it underneath .with the first. finger and 
thumb of the left hand, and remove the .fine pin. This 
can easily be done, if (as I am supposing) the insect has 
not been dead too long, by gently twisting it .round. 
Take now a pin No. 8, and, the moth being still held as 
before in the left hand« press up the wings till their 
apices nearly touch over the back ; insert the pin 
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exactly in the centre of the thorax, where the fine pin 
has been removed. The bead of the pin must slope a 
very little forwards towards the head of the insect. Tbis 
will not be noticed wben tbe moth is set. Tbe pin should 
be dear of tbe moth, on the under side, three-eighths of 
an inch. It is of great importance that tbe pin (tbe 
upper part of course) should not lean to either side. 
Tbis constitutes the great difficulty in good pinning. 
To obviate this I hold the moth by tbe pin on tbe under 
side, and, keeping it steadily before my eyes, judge of 




the position of the pin. Practice alone can make per- 
fect in this matter. It is also a good plan to pin the 
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moth into the groove, and push it down till the win^ 
rest on the board. You can then judge ioleiMj aeeo- 
rately as to whether the pin is straight or not. Before 
proceeding, hOweyer, to arrange the irings, the insect 
must be raised a little, so as to leaye a diffht space be- 
tween them and the board. Having the moth situated 
in the groove, the left* upper wing is to be pushed up to 
the required height (this depending on the &ncj of ibe 
setter), bj means of a pin or a needle placed underneath 
it. Holding the wing thus, take a little labd (Fig. 3, a) 
of stiff paper, on the moistened tip of the middle finger 
of the left hand, and with it keep the wing fixed. Then 
take in the right hand another pin (b), and, stSl ke^dng 
the wing fixed by means of the label in the left hand> 
insert pin b into the board at point c, as in the figure, 
and press it gently down till it compresses and holds the 
wing firm. Pursue the same method with the other 
side. I should observe that as soon as the pin b holds 
the wing, the label on the apex of the wring is removed. 
The advantage of having the wings thus held by the pin 
is obvious. You are enabled to see whether the upper 
wings on each side are the same he%ht, a condition 
inseparable from good setting. When this has been 
arranged to your satisfaction, take again the aforesaid 
label (a), and pin it on to the apex of the wing, as in the 

* By on oversight the vnngs of the insect figured on 
the preceding page are made to appear on the right hmX 
side of the setting-board instead of the left. 
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figure. As soon as this k done pin b may be removed. 
The onder wing is then pushed up to the required 
height, and Hastened by a label, d. The other side is 
operated upon in a similar way. The chief difficulty 
which the beginner will have to encounter is the pushing 
up the wings — I mean without ixyniing them. This can 
only be oyeroome by constant and regular practice. It 
is also to be observed that the same difficulty must be 
met, whatever be the method of setting. 

It is obvious that the body of the insect will sink un- 
less supported. This is done by means of the two pins, 
€ and /. It is also a good plan to have a third pin 
inserted at the extremity of the anus. The first pair of 
legs should be lifted up from the groove, placed on ihe 
board, and, with the antennae, fixed by pins. [Vide figure). 

The boards should be kept in a dry dean place, and 
carefully guarded from dust The insects should be 
examined every morning, to see if the vdngs, antenns, 
&o., have slipped. This must be done till the insect has 
stififened. 

Such is my own method, and^ however comf^cated it 
may appear in deicripiian, it is in practice very simple. 

Some years ago there was a correspondence carried 
on in the pages of the ' Intelligencer * respecting the dif- 
ferent methods of setting. On the Continent insects are 
set perfectly /UU, Very hmg pins are employed, in 
many cases needles, which are thrust through the insects 
very nearly to their tops. The gentleman who initiated 
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the controversy alluded to was a foreign Entomologist of 
eminence, Dr. Staudinger. His object was to persuade 
English collectors to adopt the foreign method. Only 
three or four, I believe, gave in their adhesion. I am 
not surprised at the number being so small. I have 
seen many collections abroad, and some at home, set in 
the foreign fashion ; and I must say I cannot conceive a 
more hideous, imnatural or ungraceful plan. I never 
look at a Continental sp^imen of an insect, perched up 
at the top of a pin or needle about three inches long, 
and its wings perfectly flat, without being irresistibly 
impressed with the idea that it has been first painted on 
a piece of stiff cardboard, and then cut out and pinned. 
Every one to his taste nevertheless, and some of my 
readers may like to try it I am, however, utiable to 
give any directions as to the modus operdndu The 
insects should not be finaUy removed from the setting- 
boards until UiorougMy dry. The length of time re- 
quired to effect this will vary according to the stat^ of 
the atmosphere, the size and sex of the insect^ and the 
Order to which it may belong. They must be kiept 
oareMly preserved from both dust and damp. For this 
purpose tigbtly-fltting boxes, with sliding trays to hold 
the boards or blocks, may be procured. 

As I have already hinted, it is both a difficult and 
troublesome matter to set an insect ti^^ZZ. Yet, even 
when this is accomplished to the collector's satisfaction, 
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lie must not suppose either that his work is over or his 
troubles at an end. When the insects are arranged in 
the cabinet or store-box, there are three enemies lurking 
in secret about them. They are grease, mites and 
tnould. 

Qreass. — This is the word employed to describe the 
oily or fatty matter which exudes from the bodies of 
many insects. It first appears in blotches on the abdo- 
men^ and, if neglected, extends to the thorax, thence to 
the wjngs, and finally to the paper ; thus spoiling both 
the insect and the appearance of the cabinet or box. 
The mal^ are miAch more liable to grease (verb) than the 
femaleis. The following ai*e among the insects which, 
sooner or later, are almost certain to become greasy, viz., 
the *J Clear- wings Macrogaster arundinis and Zeuzera 
^souli ; the genus Hepialus ; the Tiger " moths, — ^in 
fSact neiurly all the Bombyces ; many of the Geometrso, 
espeoially the genera Selenia, Ennomos, Phigalia, Nyssia, 
Biston« Ampbydasis, Hybemia, Eupithecia, &c. Among 
the Nocture may be mentioned Leucania, Nonagria, Hy- 
dr8BQi9» Heliophobus, . CharsBas, Cerigo, Triphssna, 0> 
ihosia, Anchoeelis, Glsa, Xanthia, &c., &c. It would, 
however, be endless work to name ^ the insects Hable 
to grease.. . It is sufficient to say that, so far as my own 
expedience goes, four out of every five amongst the mo^M, 
in all the Orders, dp so. The only gisnus, amongst the 
butterflies, which I have found subject to it^ ia Vanessa. 
When an insect is thoroughly — ^body, legs and wings — 
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satoiaied with grease, it presents a deplorable appear- 
ance. All Uie brilliant colours and beautiful mark- 
ings have vanished, and it becomes impossible 
even to distinguish the species. To restore an insect 
thus " greased " many plans have been tried and many 
preparations used. Among the latter are — benzole, 
naphtha, bomeote of petroline* (the best in mj opinion), 
eamphine, and rectified spirit of turpentine. The insect 
is, by some collectors, wholly immersed in the prepai*- 
tion ; by others the preparation is applied with a camel*8- 
hair brush. It is then partially dried on blotting-paper, 
and afterwards covered over with magnesia or findy- 
powdered chalk. At the end of about twenty-four hours 
this is gently rubbed off with a cameFs-hair brush,* and 
the insect is found restored to its pristine beauty. Such 
at least is the result, as I have been assured by many 
eminent Entomologists. I have not found it so myself. 
According to my experience the insect rarely possesses^ 
after the operation, its original fresh and downy appear- 
ance ; it is liable to become again greasy ; and not un* 
frequently, especially in the case of the Geometrse, if 
wholly immersed, the wings will become hopelesdj 
mimpled ; at any rate I have experienced all these mis- 
fortunes. I am of course quite ready to allow that these 
evil results may be due rather to my performing the ope- 
ration badly than to anything intrinsically wrong in the 



♦ This preparation is unknown to London Ghouists. 
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operation itself. Eepeated failures, however, in removing 
the grease to my satisfaction, prompted me to try whether 
I could not prevent it. I have adopted, for some years, 
with complete success, the following plan, and 1 reoom- 
mend it with much confidence. To illustrate it let us 
take a male Notodonta dictsBa. When the insect has 
been on the setting-board a sufficiently long time to ren- 
der the contents of the body firm and viscid (not hard or 
dry), remove it. Take a pair of sharp fine-pointed 
scissors, and cut from the under side of the body a small 
slip, i, e,j beginning at the extremity of the abdomen on 
the left hand side, cut up to the thorax; and having 
done the same vdth the right side, remove the shp thus 
made. Care of course must be taken not to cut too deep. 
Take now a sharp penknife, and, inserting the point at 
the thorax, draw it gently down each side of the body. 
It will be found that this can readily be done, if the con- 
tents are not hard. The interior, when thus loosened, 
can easily be picked out with the point of the knife, or a 
pin or needle. In very small insects, as Dosithea, 
Eupithecia, &c., instead of a knife a fine needle must be 
used, and great care and caution are necessary. In a 
moth, however, like Notodonta dictsea, the contents of 
the body will frequently come out in one lump. When 
this has been effected, break off the body immediately, 
taking care that the under wings do not come off with it. 
If the body is left on for any length of time, the grease 
will run into the thorax, and your labour be in vain. 
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Take now a very fine pin, and run it through one side of 
the empty body for about one-silth of an inch. Let it 
remain thus for a few days until thoroughly hardened, 
and then immerse it in any of the above-named fluids for 
about six hours. Afterwards dry it on blotting-paper, 
which will in most cases be found suffident, especially if 
the fluid employed has beien bomeote of petroline. Yeiy 
feathery bodies are, however, improved by covering them 
over with magnesia (not chalk) for a day, having pre- 
viously dried them on the blotting-paper for about a 
quarter of an hour. The magnesia may then be blotm 
off, or, if it should cling to the body (which, however, 
very rarely happens), it can be gently rubbed off with a 
cameFs-hair brush. After this process the body will be 
found wholly free from grease, and [can be reunited to 
the thorax with a little strong gum. If kept for years it 
never will, or indeed can, grease; all moisture being 
gone, the pin can never be crusted with verdigris ; and 
last, though perhaps not least, the contents of the body 
having been removed, and the sheU, so to say, having 
been well soaked, the insect is comparatively safe from 
mites. The object of running a pin through the side is 
^firstj that by means of it the body can be remoTod 
from the camphine, &c., with a pair of scissors without 
injury; and secondly, for the purpose of attaching a 
little paper label to it. The object of this I proceed to 
explain. It would obviously be a troublesome business 
to soak each body separately as it became ready. Having 



BUTTEBFLIBS AND MOTHS. 



143 



therefore, suppose, twelve pup© of Notodonta dictaea, 
which emerge at dififerent times during a fortnight, I 
dean each as it is ready, and, having broken off the 
body, attach to the pin a little paper label, numbered 
1, 2, 3, &c., corresponding with a similar label attached 
to the insect This is of course that each insect may 
obtain its own proper body. The number must be 
written in pencil, as, if in ink, it will be obliterated. 
The body will sometimes (for what reason I know not) 
be found Med witii a dark fluid. In this case take a 
little roU of blotting-paper, and fix it in the body.. This 
will absorb the moisture. Afterwards insert it in the 
camphine, &c., as above. The method may appear a 
little elaborate, but in reality it is as simple as possible. 
It demands a little trouble no doubt, also a little 
patience and practice. But the result more than repays 
you. It may perhaps be objected that this is " patching'* 
an insect. Jf well done the operation will escape the 
most critical eye. Sometimes the body contracts a little, 
after the interior has been removed. This, however, may 
almost always be obviated by not ** operating " too soon, 
and by letting the body remain some days before im- 
mersion into the camphine. I adopt this plan with all 
insects taken or bred by myself, and, as far as possible, 
with those received from correspondents. In this latter 
case the operation is much more difficult, owing to the 
hardness, and in some instances the antiquity of the spOr 
cimens sent. If the wings of the insect, when removed 
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from the setdng-board (in order to prepare the body), are 
not thoroughly dried or stiff, it must of course be re- 
placed and reset, not forgetting to attach the label. The 
bodies of insects which have been taken at sugar will fre- 
quently be found completely filled with the composition. 
To remove this nothing is required but little rolls of 
blotting-paper, and it will not be found necessaiy to im- 
merse the body. Sometimes, however, the composition 
will, after death, exude through and soak the body. 
When this occurs the body must be opened, and the 
compo^tion removed with the blotting-paper. The body 
must then be broken off, and soaked for a quarter of an 
hour in boiliug water, and afterwards thoroughly dried 
at the fire. Every trace of discoloration will then have 
disappeared. Whatever credit may be given to these 
plans is due solely to myself, but I have no intention of 
taking out a " patent " for them. I shall be more than 
satisfied if my readers will adopt them, for I feel certain 
that the result will amply repay them. 

While, however, thus confidently recommending my 
own plan, I think it right to give another, recommended 
by Dr. Wallace. 

" Small greasy insects ... I soak entire in benzole. * 
Of all large insects which may even be suspected of 
grease, having disarticulated the bodies from the thorax, 
and labelled according to the plan suggested by Mr. 



* Procurable of Warner & Co., 65, Fore Street, E.G. 
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Greene— either of a year's capture or many years' col- 
lecting — I ejtpose such (bodies) to the heat of the fire, on 
a cork placed at about six inches distance ; and if the 
grease has previously run into the thorax, and spread 
over the winga, such parts must be further soaked, in the 
manner above recommended for the smaller insects. By 
exposure on a cork to the fire, the grease, being liquified 
and permeating the body, shows itself on the exterior, 
causing softening and a dark discoloration ; if no such 
action takes place there is no amount of grease in the 
interior of the body, and no need to slit open the body as 
hereafter described. Simple soaking for a few days in 
benzole will remove the small portion of grease which 
may be deposited on the exterior of the insect. When dis- 
coloration and softening ensue, I slit open the body on 
the under sur&ce and soak in benzole for twenty-four 
hours ; then, taking say a hundred or more bodies, I 
boil them as rapidly as possible in about an ounce or 
more of benzole (adding a little from time to time) in a 
water bath, which may be easily composed of a saucepan 
containing watdF, iti which is placed the covered jar con- 
taining the benzole and the bodies. In this process 
that portion of benzole which had previously soaked into 
the interior of the sHt body, having been brought into 
close relation with the grease, so as to dissolve it, is very, 
readily volatilized ; bubbles of gas are seen to effervesce 
rapidly from the body, currents of boiling benzole rush 
into and out of the slit body , and the grease is literally 

K 
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washed out ; ... if the body be soaked, and not boiled» 
the benzole in the interior of the slit body dissolves the 
fat ; but, while drying, it percolates slowly through the 
substance of the body, and deposits again in the interior 
nearly the whole of the grease previously dissolved, that 
portion only being got rid of which, being on the exte- 
rior layers, is in immediate relation with a surrounding 
stratum of benzole. The quicker the boiling, the more 
readily is the grease washed out. '. . . The bodies are now 
removed from the hot liquid, washed with fresh benzole, 
dried on blotting-paper, and, if exposed again to the 
action of heat, will show no signs of grease. It will be 
found necessary to test a single body from time to time, 
the period necessary to extract all the gp^tse varying 
according to the rapidity of boiling, the strength and 
purity of the benzole, and the amount of grease in the 
bodies. The bodies are finally attached, each to its cor- 
responding thorax, with Canada balsam, liquid glue or 
gum. I think I may safely state that insects thus 
treated will never grease again." 

It seems to me somewhat of an objection to the fore- 
going plan (if T understand it rightly) that Dr. Wallace 
does not remove the contents of the body, but only slits 
it open. This makes it possible that it may grease 
again : by my method it is of course impossible. 

Mites, — When these little creatures get into the 
cabinet or store-box they make sad havoc. That dis- 
tinguished Entomologist, Mr.- Haliday, gives the fol- 
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lowing directions for ''killing and excluding'' them. 
"For the former purpose invert the drawer uncovered 
over a sheet of blotting-paper or cloth moistened with 
liquid naphtha, for one hour or more. Steam, or fumes 
of prussic acid cautiously applied, might be still more 
certain ; but there may be special objections to each. 
N^htha is safe, injures no specimens, and requires no 
apparatus. At all times take care that the drawers (and 
boxes) close accurately, and keep them in a dry and airy 
place ; let them be supplied with plenty of camphor in 
niches all round (or, if boices, with pieces pinned firmly 
into them); keep a few small globules of quicksilver 
loose in each drawer [I do not advise this]. Go over all 
the drawers at stated periods of the year, replenishing 
them with camphor, and, if there be any suspicious ap- 
peaiances (i. * frass ' ujider the specimens), employing 
the fumigation above named. Place no specimen ob- 
tained from other collections in your drawers without 
leaving it first for some time in the fumigating-box." 
These directions are excellent, and should be carefully 
followed out. A writer in the * Intelligencer ' says : — 
** I have found an invaluable cure (for mites) in Bufifon 
and Wilson's (391, Strand) * Moth Exterminator,' which 
is sold at one shilling a bottie. . . . The mode of applir 
cation is to put a drop of this liquid on a piece of cotton 
wool, and place it in the place infested, and all signs of 
animal life will disappear." Another writer recommends 
a small pill-box head well secured, and filled with oil of 
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tar, into which, at the moment of closing the drawer, a 
few drops of a strong solution of cyanide of potassium 
are to be poured. Mr. Stainton advises a composition of 
*• equal parts of oil of thyme, oil of anise, and spirit of 
wine." Let a drop of this be placed on the under side of 
a highly infected specimen, and let a drop or two be 
placed in each comer of the drawer and box. This is 
the preparation I employ myself, and I think it is as 
good, and certainly as simple, as any other. 

Mould, — This, in my opinion, is the worst enemy the 
collector has to deal with. No precautions can wholly 
prevent it Of course the drier the room and the situa- 
tion of the cabinet or boxes, the less likelihood is there 
of the specimens becoming mouldy ; but I have never 
been able entirely to exclude it. 

I know of only one remedy, which was very kindly 
communicated to me by Mr. Henry Doubleday, in a 
letter to Mr. Newman. 1 give his own words, — " Every 
insect ought to be touched with a weak solution of 
bichloride of mercury in alcohol. ... I believe insects 
never get mouldy when this is done." Mr. Newman 
adds that another correspondent declares that mould is 
impossible, if the cabinets are kept in a proper place.'* 
I can only say I wish I knew what the " proper " place 
is. 

When the insects are thoroughly dried it only remains 
to arrange them in the cabinet or store-box. I shall say 
no more on the subject of cabinets than this, — ^that they 
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should be made entirely of oak or mahogany. The 
drawers must be glazed, lined with cork, and grooves 
made round three sides to admit pieces of shred cam- 
phor, which will have to be renewed once or twice a 
year. The dimensions of the drawers must be left to the 
ikncy of each collector. In my own cabinet, which con- 
tains thirty drawers, the dimensions of each drawer are 
as foUow : — area in the clear (t. e., exclusive of the three 
grooves) sixteen inches and a half, by fourteen and three- 
quarters. Depth, in the clear (i.e., exclusive of the 
cork), one inch and a quarter. Many, probably, of my 
readers, however, will be unable to afford the cost of a 
cabinet, at any rate at first In this case store-boxes 
must be procured, which should be of the size and shape 
of an ordinary backgammon-board. Great care must be 
taken that, when shut, the two sides fit closely and accu- 
rately, so as to e:tclude as &.r aS possible all dust, mites, 
&c. The box must be lined with cork, a quarter of an 
inch thick. This is then covered with white paper (not 
too thick, or it will turn the points of fine pins). For 
the same reason it is better that the paper should be 
affixed to the cork with paste, not gum or glue. 

With regard to arrangement and nomenclature, I be- 
lieve the vast majority of collectors adopt both one and 
the other, as contained in Mr. H. Doubleday*s * Syno- 
nymic List* This work is a monument of patient 
industry and laborious perseverance. No collector should 
be without it It is printed in duplicate. The first part 
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tB {Printed on one side only, for labels ; the second on 
both sides, and can be employed for reference, Sie. The 
price is only two shillings, and Mr. Newman (9, Devon- 
shire Street, Bishopsgate, London) will send it post free 
ior that sum, 

The number of specimens to be placed in the cabinet, 
and the manner of placing them, must evidently be 
optional. I do not think, however, that the number 
should ever be less than four at the least I have 
adopted the following method of arrangement^ which my 
readers can follow or not, as they like. The general 
principle of it is this, — that each drawer shall be 
divided horizontally into two, three, or any number of 
equal parts. These are crossed by perpendicular lines, 
the width between them varying of course according to 
the size of the insects. Now, suppose that there are in 
a drawer ten such upright divisions. These being mul- 
tiplied by three, we have thirty spaces, all equal in 
length, though varying of course in breadth. Com- 
mencing at the left-hand top of the drawer, I place, in 
the middle of the division, the generic name, ilEistening it 
with a little thin paste, and a fine pin at one end. Then 
follow the insects, until the allotted space is filled ; and 
next the specific name, which is attached as before ; and 
60 on with the next. Whenever a genus (having more 
than one species in it) ends^ the next generic name is 
placed immediately under the preceding specific. By 
this method a (to me at least) very pleasing and symme- 
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trical effect is produced, and by. running the eye across 
the drawer the name of an insect is discovered at once. 
The perpendicular lines must be marked out first, from 
top to bottom, with a pencil ; I mean, of course, ruled. 
In marking out these lines, the following precautions 
must be taken. Supposing row No. 1 is intended to 
contain three species. Then the largest specimen must 
be picked out ; I mean the largest specimen which will 
occur in that row when it is filled up. Place this speci- 
men at the top, and mark out, with a pencil dot, the 
required width. Proceed in the same way with the next 
and the next row, until the drawer is fiUed. For 
example, — suppose your first row is intended to contain 
the three following species : — Agrotis valligera, A. puta 
and A. suffusa. Now, A. suffusa is the largest species, 
iind of course the largest specimen of it must be chosen. 
Place it as directed. The three species for the next row 
will be A. sauda, A. segetum and A. lunigera. Here 
A. saucia will be the largest species. Proceed then with 
it in the same manner, and so on to the end of the 
drawer. The distance between the specimens when thus 
laid side by side must be optional. I place them as 
close as I can, short of overlapping. The horizontal 
line is marked out by a dot only in each division to show 
where the names are to come. 

In using this plan, however, it will be obvious that, as 
some insects are larger or smaller than others, fewer or 
more specimens will be required to fill the spaces. This 
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I don't mind. I readily allow also that I have not been 
able to carry out this plan completely in every drawer. 
Sometimes the species will come rather awkwardly. 
However, not to dwell too long on this matter, I have 
adopted this method (with some exceptions) in the Bom- 
byces, Noctuse and Geometrae. In the two former I 
have divided my drawers into three and four horizontal 
sections ; in the latter into tJiree, four and five. In all 
these cases I find that from six to twelve specimens are 
sufficient to fill up the spaces. In one or two drawers I 
have divided the first half into three, and the second into 
four, sections. There are one or two other little diffi.- 
culties and objections, which I do not enter upon here, 
for two reasons — first, if my readers, or any of them, do 
not adopt my plan, it is unnecessary ; and secondly, if 
they do, they will soon find them out for themselves, 
and, I doubt not, soon overcome them, as I have done— 
to my own satis&ction at least. 

It only remains for me to say a few words about 

relaxing *' insects, and transmitting them by post. 

Relaxing, — When an insect has been badly set, or not 
set at all, it must be relaxed. This is veiy easily done, 
in various ways. 

Mr. S. Stevens says," I procure about adozen shoots, with 
the leaves, of laurel (the younger the better), put them 
into a coarse bag or cloth (shot bag I use), bruise them 
well with a wooden mallet till the bag becomes quite 
jnoist; then put it into a jar, or other wide-mouthed 
glazed vessel, and stick the insects ou the top of the bag. 
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which [the jar I presume] must be tied over with a 
bladder, or secured in some way, so that it is perfectly 
air-tight. Twenty-four hours are generally sufficient to 
relax most insects ; but one great advantage is, that if 
they remain a week or ten days in the laurel they are 
not in the least injured, so that they can be set out at 
any convenient opportunity ; it also completely destroys 
the mites or mould, if the specimens happen to be in- 
fected ; and it will be found to have many very great ad- 
yantages over the old^ plan of damp sand and flannel. 
I was in hopes, from experiments I made on two or 
three green species, that the colours would not fly, but I 
since regret to find, on further trial, that papilionaria, 
vemaria and cytisaria are considerably changed by it." 
(Zool. iv. 1343). 

The following is my own very simple plan : — Get a 
yessel of any kind, and half-fill it with water. Place in 
the water anything that will stand steady. The top of 
it must be a couple of inches above the sur&ce of the 
water. Take then a piece of cork and soak it Having 
partially dried it, stick the insects on it, not letting the 
wings or body (if possible) touch it. Then place the 
cork on the block, or whatever it may be, in the water, 
and cover over the vessel with a damp cloth. I have 
relaxed insects with the utmost ease in this way, in 
periods varying from six to twenty-four hours. There is 
one hint about resetting an insect which is valuable. 
Belaxed insects, when reset, are very apt to spring back, 
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especially in damp situations. The way in which I have 
obviated this is by putting a small portion of liquid glue 
under the wings, at their junction with the thorax. 
Gum will not do, as it does not adhere. A pin with the 
head cut off, and fixed into the feather end of a quill pen, 
is as good as anything for applying the glue. Care must 
be taken not to put too much glue, else it will stick to 
the setting-board and spoil the insect. When an insect 
has been relaxed (according to my plan) and reset, I place 
it for a quarter of an hour or so before the £b*e, at about 
ft yard distant. This is to remove any moisture whidi 
may possibly remain, and which would render the insect 
liable to mould. I may just add that an insect set with 
the liquid glue will be ready to be removed from the 
setting-board in twenty-four, or at most forty-eight, 
hours. 

Transmission of Insects by Post, Sc. — Insects may be 
sent through the post with tolerable security, if proper 
precautions are taken. In order to save postage the 
boxes should be as light as possible, consistent with 
strength. The more convex the box, the greater the 
strength. Chip or pill-boxes should only be used when 
it is desired to employ an expensive method of destroy- 
ing insects. If of sufficient depth, the box should be 
lined \vdth cork at the top and bottom. The insects 
should be firmly fixed in the cork. If there be a speci* 
men which will not hold firmly, don't send it at all : it 
is Almost sure to ii^jure both itself and its companions. 
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Place pins transversely across the bodies. If the bodies 
are unwieldy, it is as well to place a third pin at the ex* 
tremity of the anus. Some persons put a little cotton 
wool under each specimen. Having closed the box, tie 
it as tightly as possible. I believe this to be one of the 
most essential requisites for a prosperous journey. Then 
roll the box in cotton wool. Don't spare it. It may pep- 
haps cause an extra twopence in the postage, but surely 
it is better to give that, than run the risk of having your 
insects destroyed. Let me, then, repeat to my younger 
readers, don't spare the cotton wool. Next wrap it up in 
black glazed calico, and &sten it with sealing-wax. 
Some persons sew it, but this is unnecessary, unless yoa 
are anxious to take a few lessons in that useful accom- 
plishment. Lastly, tie a label to the box, and the ope- 
ration is complete. The label of course contains the 
address and stamps. If these directions are carefully 
attended to, insects will, in the great majority of cases, 
travel quite safely. In passing, let me say, don't send 
greasy, mouldy, mitey or damaged specimens, unless you 
have previously notified to your correspondents that they 
are so. I cannot refrain here from making an extract 
or two from a letter, addressed some years ago to the 
Editor of the * Intelligencer.* The writer had been 
accused of keeping a correspondent's box. In his reply 
to the charge he describes four boxes (with their con- 
tents), one or other of which he says must be the one 
alluded to. The portraiture of boxes 3 and 4 is one of 
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the most amusing things of the kind I ever read. Foir 
its accuraxjy in other instances I can confidently vouch 
from a very considerable experience : — " No 3 box con- 
taining a miserable Pyrale, with pin-holes through its 
scaleless and fringeless wings (described in the promis- 
sory note as a * fine bred specimen of Stenia punctahs *) ; 
for this a long series of several species is requested, as 
the correspondent's series is * three rows of each insect.* 
No. 4 large box containing fragments of various species, 
several bodies, and antennae not only broken off, but 
missing ; these insects (which are entitled to respect on 
account of their venerable appearance and undoubted 
foreign origin) have been liberally anointed vdth some 
greasy liquid for destroying mites.'* I have enjoyed 
many a hearty laugh over this description, and I trust 
that my readers may do so likewise ; but let me earnestly 
caution them against imitating such unworthy and dis- 
reputable conduct. 

LarvsB may be sent by post in tin boxes, in company 
with some of their food. Unless, however, they are veiy 
small or quite young, it is a dangerous experiment, as 
they will bite each other, and the confinement is more or 
less injurious. The best plan for transmitting eggs is, I 
think, to put them in a quill, and fasten each end with 
a bit of cotton wool. They can then be forwarded in an 
envelope. Or they may be put in a flM piU-box, which 
must itself be put into another. I recommend the quill. 



aENERAL 0B8EBVATJ0N8. 



167 



I shall now bring this little work to a close with two 
or three general observations. 

" Mere collectors " is a phrase which T have often 
heard and read. It is used as a term of contempt. 
Why ? Is there anything contemptible in a poor or a 
rich man s making a collection of some' of the most 
l)eautiful and wonderful of God's creatures, even though 
his only object be to please his eye ? Is there anything 
contemptible in a poor man, after he returns from a hard 
day's work, taking down his boxes or glass cases, and 
admiring his insects, even though they be not scien- 
tifically arranged ? Is there anything contemptible in 
the sight of a number of mechanics, or men even of a 
humbler grade, gathered together while they examine 
each other's collection, and recount where that ** beauty ** 
was taken, or how that ** rarity" was discovered ? I 
only wish we saw such spectacles more frequently. 
When I hear scientific magnates, so called, speaking 
sneeringly and slightingly of " mere collectors," I am 
tempted to inquire, ** What benefits have your sdentifio, 
investigations conferred upon yourself or others ? Do 
you feel that your mind has been enlarged by investi- 
gating the anatomy of a flea ? or is the social and moral 
state of mankind improved and advanced by the circum- 
stance that a celebrated naturalist devoted some of the 
best years of his life to discovering the number of 
muscles in the body of a caterpillar ?" I do not for one 
moment wish or mean to depreciate true scientifio 
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acquirements. I am desirous only to defend from con- 
tempt those who do not possess them. The " mere col- 
lector," — if by that term be meant one who enjoys the 
€ust of collecting insects ; who derives satisfaction from 
watching their habits and transformations; who employs 
his leisure hours in arranging them, though it even be 
unscientifically ; and who, when all is done, looks with 
pleasure at his collection, or points it out with pride to 
a visitor, — the " mere oellector " has my heartiest good 
wishes, for I fear I am little more than this myself. 
Observe, I am far from wishing to restrict my readers. 
If you feel that you have the time, the means and tho 
ability for going deeper into the subject, by all means do 
so ; but when you have ascended some dozen nmgs of 
the ladder, don't look back, with a smile of pity, upon 
those who are at the bottom, and say " mere collectors !" 
Let me at the same time caution you against a too eager 
desire of accumulating specimens. And this leads me, 
by an insidious gradation, into the delicate subject of 
exchange. In laying it down as a general principle that 
I decidedly approve of exchange, I am aware that I ex- 
press an opinion adverse to that entertained by Some 
Entomologists. It would, however, I think, be a serious 
omission, in a work of this kind, to avoid all mention of 
such a subject as this, or to shrink from stating plainly 
my views on it. Those views, let it be remembered, are 
the views only of a single individual, and are put for- 
ward merely as representing my own private and 
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personal opinion. I lay it down, then, as an axiom, 
that no one objects to receiving insects in exchange (or in 
return, if the word exchange is disliked) for insects sent 
to a friend or correspondent. Am I wrong in adding 
that when A sends 6 a nice box full of good local insects, 
he (A) entertains a ** lurking hope," not to say expecta- 
tion, that B wiU send him (A) something in return, 
though nothing has been said expressly to that effect? 
How vaasDj can lay their hand upon their heart and say, 
•* Not guilty, upon my honour ? ' ' Now, is there anything 
to be ashamed of in entertaining this expectation? If 
there be anything to be ashamed of, it consists in this, 
in my opinion, that A fears to express what he hopes or 
expects. Is there anything to be ashamed of, I ask 
again, in the expectation itself? I venture to express a 
very decided opinion that there is not. For example : 
I go out after Xerampelina. I spend perhaps six hours 
(I have often done this) in one day, and bring home two 
pupffi. Working in this laborious way (and let those who 
may doubt the laboiu: only try it) I obtain perhaps twenty 
pupae by the end of the season. I kill, pin, set them out, 
and clean the bodies. Soon comes a letter from a com- 
paratively or wholly unknown collector to this effect, 
"I hope you have been successful with Xerampelina 
this year; I shall feel much obliged for a specimen or 
two," &c. If I cto send them, am I, or am I not, entitled 
to expect a return ? Is it unreasonable ? If it he, why 
iB it ? It is absolutely useless to din into my ears the 
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oft-repeated platitude, " those who give most, will receive 
most." I know the contrary. Rather more than five 
years ago I made a free offer of some uncommon insects, 
as Dodonsea, Trepida, &c. I received hosts of applica- 
tions. I supplied with two or more specimens upwards 
of twenty-four of my correspondents. From that day to 
this I have never heard from one of them, t. e, volun- 
tarily. Were I to proclaim that I had Bicuspis or 
Sphegiformis to give away, I should probahly hear by 
return of post This remark, be it observed, does not 
apply to my friends, nor to all my correspondents. 
Among these latter I could gladly mention some shining 
exceptions, were it not that they would probably be un- 
willing to have their names brought forward in so public 
a way. Farther — I consider it an unanswerable argument 
in favour of exchange that, without it, very few can hopo 
to make a collection, unless of the most limited kind. 
How is a Northern collector to obtain Southern insects, 
and vice versa? How is a poor man, or a man of 
business, residing in Suffolk, to procure the ** Lulworth 
skipper"? How is the Devonshire labourer to obtain 
" Lithosia Muscerda *' or " Agrophila sulphurea " ? The 
answer clearly is, by exchange, and by exchange alone. 
It is quite true that the gentleman who has ample leisure 
and a full purse may pack up his carpet-bag or port^ 
manteau, and take a first-class express ticket, as soon as 
he hears of some new or rare species turning up. But 
I suspect that leisure and money are among the " de- 
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siderata*' of most Entomologists. It is also true that 
there are others who, though they have no Uuure^ have 
money, and consequently can either buy or employ men 
to collect for them. But the same objection meets us. 
NaturaUsts, as a rule, are not rich men. So strongly 
persuaded am I, not only of the propriety, but of the 
necessity, of exchange, that I should welcome with joy a 
** monthly" wholly devoted to it As to the manner of 
exchange, the relative value of insects, <&c., &c., such 
matters must be left to the individuals concerned. Of 
course I am aware that, by some, these views will be met 
by the usual epithets, " mean," " illiberal," " peddling," 
'* derogatory to Science," and so forth. I am supremely 
indifferent on this head. When it has been proved that 
that which is permitted and done without hindrance or 
prejudice in every other pursuit or occupation, is in this 
case alone unjustifiable or objectionable, I hope I shall 
be "open to conviction." In defeult of such proof, 
I shall continue to be a warm advocate of exchange." 
But, when exchanging, do not attempt to deceive or take 
in, — do not take advantage of the inexperience of a 
beginner, — do not send bad specimens, without previous 
notice, — in a word, " Do unto others as ye would others 
should do unto you." 

One other observation. When collecting we must be 
prepared to encounter a little ridicule from the uncon- 
cerned or astonished spectator. No one likes ridicule, — 
at least I don\ — and I confess that, when fully equipped, 
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I don't court observation, but avail myself of tbe least* 
frequented bye-ways to reach my hunting-ground. That 
eminent Amchnologist, the Rev. O. P.-Cambridge, gives 
a most amusing account of his emotions on seeing a rare 
spider running on the pavement in one of the most 
crowded thoroughferes in Edinburgh : — " The passers-by 
would occasionally stop, probably wondering what the 
tall parson could be about picking up and bottling small 
black specks off the pavement ... made me feel uncom- 
fortable, for I confess that I always do feel just a little so, 
for a moment, when a spider has to be captured under 
public gaze. To care absolutely nothing for what people 
think (and sometimes say) on such an occasion, is a 
difficult lesson to learn thoroughly. Some Entomologists 
of my acquaintance will walk through a town, net in 
hand, w^ith the utmost indifference; but, for my own 
part, I much prefer secreting the implements of the craft 
in my pocket until far from the gaze even of an en- 
lightened British public." Talking of an enlightened 
British public reminds me of a little incident that 
occurred to myself. I had been pupa-digging for some 
hours at the roots of various trees. I won't name the 
place or the county. During the whole time I observed 
a man standing at a respectful distance, and watching 
me, as I went from tree to tree. Being well accustomed 
to such supervision, 1 thought little of it at the time, but 
shortly afterwards I was informed by a brother clergy- 
man that, as soon as I left, the man hastened home^ 
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procured a large spade, and forthwith commenced " dig- 
ging" on his own account at the trees, not {or pupce, but 
for money, which, as he supposed, I had been hiding ! 
Nor is the surprise caused by our proceedings always 
confined to the genus Homo. I remember, on another 
occasion, being "out" with a brother naturalist, on a 
pupa-digging expedition. Our occupation was pursued 
under difl&culties, for, it being a steady down-pour of 
rain, an umbrella was held in the left hand, while, with 
the right, the trowel was worked, as best we might. 
I had been digging, for nearly a quarter of an hour, at 
one tree, under the shelter of the umbrella. Upon 
standing up to relieve my aching back, I found myself 
surrounded by a double cordon " of sheep 'and cows. 
The inner circle was formed of the sheep — the outer of 
the cows. The solemn, open-mouthed wonder of the 
sheep, and the grave, dignified astonishment at my pro- 
ceedings expressed in the faces of the cows, was one of 
the most ludicrous sights I ever witnessed. The ridicule 
of the uninitiated and ignorant is, however, very much 
less than it was twenty years ago, when, as a boy, I 
began to collect " bootherflees " in the ancient city of 
York. This is doubtless to be attributed partly to the 
spread of education, and partly to the vast increase of 
Entomologists since that time. 

Before launching my little bark on "Entomological 
waters,*' I wish to say that, in the composition of this 
work, I have kept one object steadily in view — to make 
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it thorougbly practical, I have not been careful to 
employ polished or refined language, much less have 
I attempted anything approaching what is called *' fine 
writing." I shall not, through any affectation of modesty, 
scruple to say that I think it will be found useful to the 
beginner," for it contains the results of the many years 
experience of myself and other practical collectors. 

To end a book well, is perhaps as difficult as to begin 
and carry it on well ; but I trust my readers will agree 
with me in thinkiug that no better or fitter words could 
be found to conclude a woris of this nature, than those of 
the Psalmist, " O Lord, how manifest are Thy works ! 
in wisdom hast Thou made them all ; the earth is fuU of 
Thy riches." 
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Coplan€p8 Bomeote of Petroline, — This is advertised by 
Mr. Sanger, of No. 150, Oxford Street. 

Edlesten dt Williams' Entomological Pins. — These are sold at 
No. 1, Crown Court, Cheapside, London. 
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I have written this little book expressly for those who do 
not pretend to consider themselves experienced naturalists. 
I do not assume any knowledge on the part of the learner, but 
begin at the beginning, and attempt to educate the reader up 
to the point of understanding my more complete and extended 
• FamiLLar Introduction to the History of Insects.; ' indeed, 
I am not altogether without a hope that some will consider 
this inexpensive and unassuming book a sufficient Introduc- 
tion to the Science. — Edwabd Newman. 



" Uneivalled as a FmsT-BooK in Entomology.** — The late 
William Spence, F.K.S., one of the Authors of the celebrated 
* Introduction to Entomology.' 

** In the • Insect Hunters,' by Mr. Newman, the author has 
brought together, in a very pleasing way, a great deal of really 
good entomological matter bearing upon the habits, the econo* 
my and classification of insects. I can strongly recommend it 
to young persons who wish to obtain sound entomological 
information ; and the kindly tone in Tchich the work is written 
is deserving of much commendation. — Address of William 
Wir*soN Saunders, Esq., to the Entomological Society of 
London, Anniversary Meeting, 1858. 

" This is the first book from any author who understands 
the art of teaching Natural History pleasantly." — Report of the 
Northern Ento7nological Society. 

" We know of no volume that contains so much information 
in so small a compass on the habits and economy of insects.*^ 
— Natural History Review, Edited by A. H. Haltpay, Esq. 

" Undoubtedly the best and most useful of Mr. Newman's 
entomological works."— H. T. Stainton, Esq., Entomologist^ 
Annual for 1858. 

"There is a capital chapter on Metamorphosis, and tha 
families in all the orders have their prominent characteristica 
concisely yet emphatically set forth. ♦ ♦ ♦ Foe th». 
YOUNG who have not had their attention drawn to Entomo- 
logy WE THINK this AN ADMiBABLE BOOK, One thttt a parent 
might give to his child without any fear that the contents 
were not strictly true." — Entomologists Weekly Intelligencer* 
Price 28. 6d., post free. 
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By EDWARD NEWMAN, F.L.S., F.Z.S. 
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This work is illustrated by a profusion of engravings, 
executed in the first style of the art, from the Author's own 
drawings on the wood. It is divided into four parts. The 
Jirst gives a detailed account of the habits and manners of the 
most interesting insects, and a description of their wonderful 
transformations. The second treats of capturing, killing and 
preserving insects, and of constructing cabinets: the most 
ample details are given, and the Author has taken especial 
pains to explain the most expeditious-modes of killing insects, 
in order to inflict no unnecessary pain on the insects them- 
selves, and also to save the feelings of the humane and kind- 
hearted, which are too often outraged by the modes in commoB 
use. In the third part the Author describes, in an easy and 
popular manner, the structure of insects, using language 
which aU may understand, yet never deviating from scientific 
accuracy : he has written for the public at large, and not for 
that learned but limited poi-tion of the pubMo to which the 
works of modem entomologists are exclusively addressed. 
The fourth part gives a sketch of the classification of insects ; 
and the work concludes with an Alphabetical Index, each 
technical word having an explanation as well as reference; 
and in this part of the work are explained not merely the 
terms recommended for adoption, but also the objectionable 
terms in common use, pointing out the correct phrases recom- 
mended in their stead. 



" The work throughout is clearly written, in many parts 
with animation and spirit — ^the result of an active mind dis- 
tinctly perceiving what it intends to convey.** — Spectator, 

" The best familiar introduction to Entomology we have 
met with." — Professor Jameson* s Journal, 

** We have here a complete popular treatise. It is a first 
book on Entomology, but may answer every purpose to nine^ 
tenths of students." — Taifs Edinburgh Magazine. 

" Mr. Newman does not take too much knowledge for 
granted, but, beginning at the beginning, fairly illustratea 
his subject." — Literary Gazette, 

Price 12s., post free. 
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A POPULAR MONTHLY MAGAZINE OF NATURAL HISTORY* 

Conducted by Edward Newman, F.L.S., F.Z.S. 

The object of this Maj^azine is more esiiocially to i)ublish 
tlie capture of rare Birds aiicl Insects ihrouj^hout the kiiif^doin* 
More than two hundred Clergymen and Country Gentlemen 
contribute to its pages. 

Price One Shilling a Month. 
John Van Voorst, 1, Paternoster Row, 
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By Henry Doubleday. 

This is the only complete List of British Lepidopterous In- 
sects. It contains the names and synonyms of eveiy Buttertiy 
and Moth discovered in Great Britain up to the date of pub- 
lication. The arrangement is founded on that of M. Guenee, 
the Facilis Princeps of Lepidopterists. The gi-eat object in 
printing this most conrplete and laborious work is to establish 
a.uniform nomenclature, the diversity hitherto existing, both 
in names and aiTangement, being a soui'ce of confusion and 
perplexity to all beginners. 

Price, printed on both sides, 7d., post free ; or printed in 
duplicate (one copy for Labels and the other for reference), 
28., post free. 

See Mr. Greene's recommendation of this work in the 
* Insect Hunter's Companion.' 

Edward Newman, 9, Devonshire Street, Bishopsgate. 
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Being a complete Natural History of these heautiftd Insects. 

By Edward Newman, F.L.S., F.Z.S., &c., &c. 

There is a life-size figure of every British Butterfly, drawn 
and engraved by the first Artists, and a full description of each 
in the various stages of Caterpillar, Chrysalis and Butterfly ; 
with an account of the food-plant, and full directions how to 
find, catch and preserve these Insects, and also a diagram 
figure, with explanations of the tenns used. 

Tliis work has a portrait of the Author from a photo- 
gr^^ by Messrs. Maull & Poly blank. — Price 7d., post free. 

Edward. Newman, 9, Devonshire Street^ Bishoig^^sc^Q*^- 
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Hollow, sandy Lanes. Birds' Nests. Wild Cat. Black 
Grouse. Sand Martin. Hooded Crow. Ring Ouzel. Migra- 
tion of Birds. Screech Owl. Woodcock. Water RaiL Eared 
Grebe. Moorhen. Titmouse. Dabchick. Great Northern 
Diver. Wild Swan. Singing of Swans* Fern Owl. Furze 
Wren. Crossbill. Siskin. Lesser Bedpole. Chaf&nch. Black- 
cap. Nightingale. Trip to the Isle of Wight: Freshwater 
Gate ; Freshwater Cliffs ; multitude of Birds ; colony of Cor- 
morants ; passage through the Needles ; Lobster-pots ; Sea- 
birds' Eggs ; Egg-collectors ; Eggs stolen by Gulls, and how ; 
^Iggs stolen by Bavens, and how; Crab race ; Ring Dotterels 
and Purres ; migration of Puffin. Lisects injurious to Vege- 
tables. Gooseberry Grub ; the Fly described ; laying the Egg& ; 
the young Grub ; voracity of the Grubs ; the Grub described ; 
change of skin ; burrows in the earth ; remedies. Aphis or 
Plant- Louse; iigury it causes ; economy of. Hop-Fly; in- 
fluence on crop of Hops ; influence on the Duty ; first appear- 
ance of; insect enemies of; remedies* American Blight. Apple 
Weevil; description of ; economy of; remedies. Apple Moth. 
Apple Grub ; economy of* Little Ermine Moth. Yellow-ToiL 
Turnip Fly ; destructive powers of; economy of ; remedies. 
Turnip Nigger ; description of parent Fly ; economy of ; de- 
scription of the Gmb ; remedies* Turnip Weevil. Turnip 
Aplus. Aphides in Apples» in Poplar leaves, and on Roots. 
Ants and Aphides. Hedgehog ; hybernation of; error in de- 
fending it as a herbivorous animal; destroys Vipers, and is 
generally carnivorous. Longtailed Tit. Dabchick. Hare. 
Weasel hunts Rats as well as Rabbits. Flowering of the Aspen. 
Coccus of the Vine. Flies and Humble Bees. Burying Beetle. 

This work has been carefully edited by Edward 
Newman, Fellow of the Linnean and Zoological Societies, and 
is particularly recommended to Book Societies and to persons 
making presents to young people. 

" There is a wood cut, some of them most exquisite, to each 
chapter, and tail-pieces, after the delightful manner of Bewick, 
are scattered through the work. It is a most delightful book.'* 
— Douglas Jerbold, in ' JerrolcCs News,* 

" The collection of facts and observations respecting blights, 
or insects injurious to vegetation, are esi)ecially worthy atten- 
tion, and we recommend them strongly." — Qardener^s and 
Farmer's Journal, 

Price 88. 6d., post free. 
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